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A SPANISH VIEW OF THE AMERICAN NAVY. 

It is a matter of frequent remark that the average 
European is as densely ignorant on all questions relat- 
ing to the United States as the average citizen of this 
country is well informed on European affairs. It is 
probable that outside of a comparatively narrow cir- 
cle in England, France and Germany, the people of the 
old world have only the vaguest idea of the resources, 
wealth and social and industrial development of the 
United States. They see the nondescript crowds that 
migrate yearly across the western ocean, and they 
aa grow accustomed to the thought that America is a 
, | huge agglomeration of unassimilated nationalities. 
AMERICAN. They little understand that such is the size and virility 
of the American race that these myriads are absorbed 
ae — without disturbing the national equilibrium or chang- 

sntry postage prepaid. £0 ts. 5c. 4.00 | ing a line or shadow of the national countenance. 
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naval efforts were confined to repairing the ‘‘ Mianto- 
nomoh” and her class, which are built “ partly of 
wood " (sic). We are informed that a navy yard has re- 
cently been started at Port Orchard, in Brambridge 
(sic), and that among other places where the navy 
keeps stores of ammunition and coal is New Oskaut 
The map of 
Washington fails to show the name Brambridge, the 
nearest approach to it being the name of Bainbridge 
| Island, which lies about five miles distant from Port 
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nounced, we are informed in the next paragraph that 
in creating our navy “the tests of armor and other 
work were unsatisfactory.” 

This “period of feverish activity was succeeded by 
three years of calm,” after which there came ‘“‘the war 
with Cuba and the fear of a rupture with 
Spain,” impelled by which we ‘‘ proceeded secretly (sic) 
to construct armored vessels,” until at length we had 
at our disposal “ what seemed to be a respectable 
squadron.” “ Fortunately for us,” our contemporary 
proceeds, ‘‘ the great fannels and quantity of smoke of 
the Yankees need not frighten us,” and in proof of this 
a list of the shortcomings of the ships is added, from 
which we select the following : 

*“ The ‘ Indiana,’ ‘Oregon’ and ‘ Massachusetts’ sub- 


TABLE OF CONTENTS OF 


Scientific American Supplement 


ato. 1161. 


For the Week Ending April 2, 1808. 


Price For sale by all newsdealers. 


conta 
PAGE 
The Postal Service of Australian Aborigines. 





L. ANTHROPOLOGY 
V2 ti luaetrations 


ARCHITRCTU RE. — Perranit’s Colonnade of the Louvre.—1 iiius- 


tration 
iit. AVIATION i the Flight Problem.—An interest 


The & ation 
figbt 


img article dealing with the f birds from a scientific stand- ” 
oy Pai & WigetrR CO issea | unerge the armor plate” (presumably the belt) ‘* entirely, 
ve ml este of Bley cle heel» Dead w 
¥. BIOUHAPHY.—Sir Henry Bessemer.—A full account of the life and can only carry a full complement of coal in time 
4d @#ork of this great metaliurei« nad inv to tt . be 
tail al! of his irapurtant inveutions ae eee Te ameter oe: 1550 of peace.” 7 The turrets of the , Kerasage . (sic) and 


t 
Vi. CRRAMICS.-Bernard Paiiasy and Hie Art An inte t me ‘ » 
count of the life of this arest potter, with a view of bis furmece Kentucky’ present some advantages; . . . but their 





dtecovered a few years ago | Hast ration 3 7 
vil BLO Far ITY .— Photographie investiation of a iia Vo “| axes are so badly arranged that the guns which they 
‘ower Discharge. By CHAGLES PROTEUS STEI ‘Tz.—Thi - 
} dant Fee Mantrate ty quandiae tao tie _ 4 earry would be out of comba: as soon as they began to 
ohe aheo wt dieraptive diecharaes at a t h ob .& ” “ ‘ 
Minetrativns aoe 6 very Ee Wes 8 __.., | operate. The ‘Texas’ has very deficient armor:” 
Meoctric Casting “4 
VIII. MARINE ENGIN RERING. — be Kermode’s Rudder Mech. me). . . “it cannot carry the torpedoes intended for it,” 


aniem.— 2 Ujustrations : 
IX. MECHANICAL ENGINEERING. --Maechine for Automatically 
Shaping the Kdves uf iron Piates -{ thiuestration 
Testa of Picycle Wheelr-This article gives information re- 
rarding eome in eresting tescus of bicycles and parts of bieycles 
4 illustrations 
The White & > 
X. METALLURGY 
CUMMINS 
Str Henry Bessemer 
XL ¥ISCELLANBOU®S 
Ragineering Nutes 


iss? | and the critic does not spare even the ill-fated ‘‘Maine,” 
18868 | but informs us that “its best speed was 16 miles” (it 
srg | 78" 173¢ knots), and that at this speed “it shipped 
iske | water at the bow.’ 

ms| The “Katahdin” “cannot go into battle on the 
high seas,” and “its crew cannot sleep on board for 
| lack of space.” The “‘ Miantomoh” (sic), ‘‘ Monadnock” 





iieton Gaa Engine. 2 illustrations 
The Annealing of Copper.—By G. Wyckorr 


Ise 


sepoemanoons Notes —_ 
“elected Formula Z bs 
KU. NATURAL HISTORY. The lag of the Dung Beste. An | and “Terror” “are provided with a central compart- 


article giving information comeerning one of the most curious 


ment, easily separated from the body of the monitor: 


x ays, 4 lustrations | 
iit. PATENTS Abetraet of Report of the Co bev f ecce and senseless ea WwW are 
Patents for The deve lonevent of tndectres i -+- @o ventric d nsel id 1” e further 


patented inventions.- The continuation of Jadge Greeley's re- 
port.--Thi» insiailment is particalarly important, as it gives facts 
relating to the development of industries to patent inventions, 
incimding electric railway, the telephone, the bieycle industry, 
the typewriter Cash registers and cash 


informed that the stability of the “ Baltimore” and 
“ Philadelphia” is endangered by their heavy guns, 
and that the armored deck of the “ Cincinnati” and 


amateur photograph 





XIV SIGNALS. Antiquity of Sguaing ee it | her class “is a souree of danger, ‘rather th 

oY ad tho Urunch plaid for tenacienanten ene an me Sy: fense.” Even the famous a ’ a eee - 
of {he French plant for manafacturing oxygen on a lange emis . 5 n of the “Columbia 

Re AND REELORATION German New Gaines — An across the Atlantic, at a speed of 18 knots, is dis- 
Ocean. 9 illustrations vessstteeessseseeeeeereeee MQ Oredited on the ground that the last day’s run “eould 


[APRIL 2, 1898. 


no longer be made under forced draught.” As a 
matter of fact, the whole ran was made under natural 
draught. 

This remarkably lucid and accurate account of our 
warships concludes by assuring the Spanish public 
that “the rest of the vessels are not worth mention- 
ing.” 
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FOUR-CYLINDER LOCOMOTIVES. 

The four-cylinder type of locomotive appears to be 
enjoying quite a run of popularity just now on the 
other side of the water. At least three of the leading 
English roads have built engines of this kind, and they 
appear to be giving satisfaction. The type is not un- 
familiar in this country. The Strong locomotive reck- 
oned the four-cylinder arrangement among its many 
striking novelties, and visitors to the World’s Fair 
at Chicago will remember the James Toleman, an Eng- 
lish engine with four driving wheels, the forward pair 
of which were driven by a pair of inside eylinders and 
the rear pair by two outside cylinders. 

The object aimed at in the Strong engine was to re- 
duce the amount of counterbalance weight in the 
driving wheels, and the James Toleman was designed 
with the view of producing an exceptionally powerful 
engine without increasing the size of the cylinders and 
one that would provide sufficient adhesion without the 
use of side rods. The Strong engine fulfilled all its 
promises and has shown exceptionally good results on 
the Perdue testing plant. The James Toleman, how- 
ever, owing to faulty design, was a failure, the boiler 
proving to be quite unable to supply the four cylin- 
ders with steam. 

Of the three new English engines above referred to, 
the first is a four-cylinder simple engine built for the 
Glasgow and South-Western Railway. All cylinders 
are connected to the leading pair of driving wheels ; a 
pair of 1444 x 26 inch inside cylinders connect to two 
cranks set at 90 degrees, and a pair of 124¢ x % inch 
outside cylinders connect to crank pins set at 180 de- 
grees to the adjoining cranks. This disposition of the 
cranks and pins enables one set of valve gear to be 
used for each pair of cylinders on each side of the en- 
gine. 

Mr. Webb has built two experimental four-cylinder 
engines for the London and North-Western Railway, 
one of them being a simple and the other a compound. 
In the simple engine the four cylinders are all of one 
size, viz., 15 inches diameter by 24 inches stroke, while 
the compound has two 15-inch ontside and two 19%%- 
inch inside cylinders, the common stroke being 24 
inches. 

The London and South-Western Railway is experi- 
menting with an engine which has two outside cylin- 
ders driving the rear pair of drivers, while another 
pair between the frames is coupled to the front 
drivers. This, it will be seen, is a similar arrangement 
to that on the James Toleman. 

It is possible that the English designers are being 
driven to the use of four cylinders in their endeavor to 
inerease the power of their locomotives. The height of 
the bridges and the width of tunnels in that country is 
considerably less than here. The track clearance dia- 
gram for an English road limits the width of the 
locomotive to about 84¢ feet and the height to about 13 
feet, as against 10 feet and 151¢ feet in this country. 
Hence outside cylinders of more than a certain diameter 
cannot be used and the diameter of the inside cylinders 
is, of course, restricted by the clearance between the 
frames. The four-cylinder locomotive opens up some 
escape from these restrictions, although, if the cylinder 
capacity be enlarged. it will always be a problem to 
find space for the bigger boiler which will be necessary. 
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BILL TO INCREASE THE PATENT OFFICE FORCE. 


Notwithstanding the great interest in and the 
steady stream of appropriations now being made for 
military and naval purposes, it is to be earnestly hoped 
that a bill pending in both the Senate and House of 
Representatives for the allotment of a very modest ad- 
ditional sum for the needs of the Patent Office will not 
be lost sight of. In no other department of the govern- 
ment is it expected that the service shall be crippled or 
the expenses of properly conducting the business be 
limited by the additions we are now waking to the 
army and navy for coast defense and possible foreign 
contingencies, and it would‘seem ridiculous, if the sub- 
ject were not really so serious to all inventors, to bring 
up any such idea of false economy in opposition to the 
proposed measure. 

The bill presented in both branches of Congress by Mr. 
Platt, of the Senate Committee on Patents, 8. 4168, and 
Mr. Hicks, of the corresponding House committee, H. 
R. 7082, provides for the employment of an additional 
Patent Office force involving an expenditure of $62,880 a 
year, which, it is pointed out, is only a small proportion 
of the excess of fees over expenditures, in accounting for 
the moneys annually paid into the government by in- 
ventors, manufacturers and owners of patents. To il- 
justrate the particularity with which the bill has been 
drawn and the caution exercised that there shall be no 





room for extravagance on the part of the Patent Office, 
it is especially stated that the whole numer © * «lll 
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tional employés shall not exceed four principal exami- 
ners, four first assistant examiners, four second assistant 
examiners, eight third assistant examiners, eight fourth 
assistant examiners, four first-class clerks, four copyists, 
six laborers, six assistant messengers and six messenger 
noys. It will be admitted, we think, that the business 
of the Patent Office has been looked into with great at- 
tention to detail when so modest an appropriation 
therefor is so specifically guarded. But we hope that, 
with such inspection of the business, it did not fail to 
impress itself upon the members of the Committees on 
Patents of both branches of Congress that the present 
quarters occupied by the entire force for the prosecu- 
tion of their work and the keeping of the necessary re- 
cords are altogether too cramped and overcrowded for 
the attainment of the best degree of efficiency. More 
room ani better facilities, especially a well equipped 
laboratory, are quite as urgently ealled for as the addi- 
tional foree of examiners, clerks, ete. . 

The especial reason for bringing forward this bill at 
present is found, not in the well-known fact that the 
Patent Office has been overworked for years, and the 
issue of patents thereby greatly delayed, but in the 
need which has arisen, as a consequence of the act of 
March 38, 1897, for a more perfect revision and classifica- 
tion, by subjects matter, of all letters patent and 
printed publications which ‘constitute the field of 
search in the examination as to the novelty of inven- 
tion for which applications for patents are or may be 
filed.” It is now made especially the duty of the 
Patent Office to see that an invention for which appli- 
cation for a patent is made shall not be patented or 
deseribed in any printed publication in any country 
before the invention made by the applicant, and, ac- 
cording to the report of Mr. Hicks, it is the intention 
by this appropriation to enable the Commissioner of 
Patents ‘‘to make examinations in a manner so thor- 
ough and complete as to insure the issuance of patents 
only for such inventions as are unquestionably new ; so 
that the patent when issued shall be an affirmative 
statement, certified to under the seal of the Patent 
Office, that the invention covered thereby is new, and 
has not been described in any patent or printed publi- 
cation.” It will be seen, therefore, that the design is 
to enable the Patent Office to make competent exami- 
nations of the whole field of invention—embracing more 
than a million issued patents and a vast accumulation 
of technical publications—the effort to do which is 
already constituting a great drag on the work of the 
office, which is now from two to seven months in 
arrears, and it being evident that ‘the office is strug- 
gling with a load much too heavy for it to carry.” The 
Commissioner expects that, with the additional appro- 
priation, ‘‘the income of the office will be greatly in- 
creased by the more rapid and thorough disposal of 
the business and the increased number of applications 
which will be filed when it is assured that action upon 
them will be prompt and thorough.” 

eS Fe ol es 
THE FRUITS OF CIVIL SERVICE REFORM. 

Civil service reform has now been on its trial for a 
period of about fifteen years, and each succeeding year 
has given stronger proof of its value in the practical re- 
sults which have been achieved. In its recent annual 
report the Civil Service Commission points out that the 
merit system, as compared with the patronage system, 
is both more economical and more efficient. This is 
conclusively shown in a comparison of the few changes 
in employés under the merit system, as compared with 
the many removals under the patronage system. Dur- 
ing five years preceding the classification of the New 
York Custom House there was an average of 275 re- 
movals per year, whereas during the past two years the 
removals averaged only 50 per year and the resignations 
30 per year. The figures for the civil service of the whole 
country are even more conclusive, for 75 per cent of 
those holding unclassified positions were removed, 
while in the classified competitive service only 85 re- 
signed. During the fifteen years of civil service reform 
the positions which are politically controlled have in- 
creased 37 per cent in number and 48 per cent in cost, 
while the number of classified positions not subject to 
such control has remained the same. The economy of 
the merit system is further illustrated by the fact that 
the extension of the civil service rules in May of last 
year, by which a large number of hitherto unclassified 
positions were brought under the merit system, led to 
the abolishing of a number of positions which were 
found to be quite unnecessary. 

In spite of the objection which bas been urged against 
the merit system, on the ground that it. renders em- 
ployes too independent and encouraged carelessness in 
the performance of their duties, arule was approved by 
the President in July of last year which prohibits 
removals except for cause and upon written charges. 
On the general question we think that it is very doubt- 
ful if any serious trouble of this nature has ever arisen. 
if it has, it is immensely outweighed by the excellent 
results which have been seeured, and it is a fact that 
the new rule has met with general public approval. It is 
argued that while the new rule in no way interferes with 
the proper exercise of discipline, it prevents abuses, 
guards against unjust removals, and insures that per- 
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manence in office shall depend upon efficiency and 
good behavior. 

One of the strongest arguments against the political 
system is that the tenure of office is for only a limited 
number of years, and the appointments being made on 
strictly political considerations,the new incumbent may 
or may not haveany qualifications for the special duties 
of his position. An equally serious drawback is the fact 
that the return of a political party to office is certain 
to deprive the government of the services of a greater 
or less number of employes who, during their service, 
have acquired valuable experience and efficiency. These 
points are dwelt upon at considerable length by the 
commission, who recommend that the scope of the 
civil service law be extended to embrace all positions 
to which it could be applied with advantage. It is 
specifically suggested that the municipal service of 
the District of Columbia, the staff of the Congressional 
Library, and the clerical force of the next census be 
brought under the civil service law. 

Apart from the abstract principles involved in the 
question of removing the civil service from the field of 
polities, with which in the nature of things it has no 
proper connection, the financial aspects of the problem 
are of the highest importance. This is evident when 
we bear in mind that the total salaries paid out annu- 
ally to the employes in the executive civil service 
amount to close upon $100,000,000. Bearing in mind 
the statement in the report already referred to, that 
since 1882, the year of the organization of the commit- 
tee, the unclassified positions under political control 
have increased in cost 43 per cent while the classified 
positions have remained the same, it will be seen that 
civil service reform has an important bearing upon the 
finances of the country. Of the 178,717 employes in the 
executive civil service shown by a census of them ta- 
ken last year, about one-half were in positions which 
were governed by the rules of the civil service. 

——————uq608+-o oe —_ 
THE HEAVENS IN APRIL. 
BY GARRETT P. SERVISS. 

The mild nights of early spring are adorned with 
constellations less brilliant than those of winter, but 
not less beautiful. Orion and Taurus appear, in the 
first half of the night, setting amid the lingering 
twilight, robbed of the dazzling brightness that char- 
acterized them when they were on the meridian in 
midwinter. Higher up glows Capella with a softened 
radiance, while the Milky Way stretches, like a vernal 
mist, across the sky from north to southwest. Over- 
head, south of the zenith, is Leo, and north of the 
zenith the Great Dipper. Virgo is conspicuous in the 
east, and Arcturus, high and splendid, counterbalances 
Capella on the other side of the meridian, while, as 
Sirius is setting in the southwest, the Sirius of the 
north, Vega, appears rising in the northeast. 

THE PLANETS. 

Mercury is an evening star, and there will be no bet- 
ter opportunity to see it this year than that presented 
about the 10th of April, when it will attain its greatest 
elongation east of the sun, and will not set until almost 
two hours after sundown. At the beginning of the 
month Mercury is in Pisces; at theend, when it passes 
between the earth and the sun, in Aries. 

Venus also is an evening star, and gradually becom- 
ing more conspicuous, as it moves out of the neighbor- 
hood of the sun. It is not far west of Mercury at the 
opening of April, but, after the latter turns in its 
course and begins to move sunward on the 10th, the two 
planets will draw nearer together, coming into con- 
junction on the 18th, when Mercury will appear be- 
tween three and four degrees north of Venus. From 
that time on Mercury will cease to be a conspicuous 
object in the sunset sky, leaving Venus to reign alone 
there. Notwithstanding Mr. Percival Lowell’s much 
exploited observations and theories, there is, as yet, no 
good reason for not regarding Venus as the most earth- 
like of all the planets that circulate within or without 
the orbit of our terraqueous ball. The observations of 
it to be made during the present year should be of in- 
tense interest. At the beginning of the month Venus 
is in Pisces and at the end in Taurus, near the Pleiades. 

Mars is in the morning sky, and still too near the 
sun for easy or satisfactory observation. It moves in 
the course of the month from Aquarius to the border of 
Pisces and Cetus. 

Jupiter in Virgo, near the star Eta, is a magnificent 
sight for all who can appreciate the wonder and beauty 
of celestial phenomena. Recent telescopic study has 
revealed the formation of new spots among its great 
colored belts, and at all times it is an entrancing ob- 
ject for the possessor of a telescope. It rises before 
sunset, and, as the evening advances, moves up the 
eastern sky clothed with the majesty proper to the 
mightiest of the planets. 

** What is that bright star ?” asked a man who never 
looks at the heavens except by chance. 

“ The planet Jupiter.” 

“Why, I never saw sucha star! Do they often look 
like that ?” 

“ Not many of them.” 

Possessors of telesenpes may watch interesting phe- 
nomena of Jupiiors: " es on the night of the 17th. 
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At 8:15 o’clock, Eastern standard time, Satellite L. wili 
disappear, eclipsed by Jupiter's shadow. At 8:21 P. 
M. Satellite II. will begin to transit the disk of Jupi- 
ter, and at 9:22 its shadow will follow the satellite upon 
the disk and will occupy two and a haif hours in cross- 
ing it. On the night of the 28th an interesting obser 
vation may be made showing the effect of the position 
of the sun on the direction of the shadows of Jupiter's 
ioons in relation to the line of sight between the earth 
and Jupiter. At 7:34 P. M. Sateliite III. will pass 
upon the disk and begin a transit which will end at 
10:15. But the shadow of the satellite wil! be so in- 
clined to our line of sight that it will not appear on the 
disk until twenty-one minutes after the satellite itself 
has completed the transit. 
Jupiter is very close to the celestial equator, and 
crosses it, moving northward on the 8th. 
Saturn, whose rings are now admirably placed for 
observation, can be seen in the east, rising at the end 
of the month near 9 o'clock; but it will be much better 
situated for evening observation in May. {it is in Ophi 
uchus, near Scorpio. 
Uranus is near alittle pair of stars, the Omegas, in 
Scorpio, and gradually gets closer to them in the course 
of the month. It rises half an hour or so ahead of Sat- 
urn. Its approach to the Omegas will be interesting to 
watch with a field glass or a stnall telescope. 
Neptune, invisible to the naked eye, 
Taurus. 
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THE MOON. 

The moon is full on the afternoon of the 6th of 
April, and in last quarter on the morning of the 13th 
The new moon of April oecurs on the afternoon of the 
20th, first quarter following on the evening of the 28th 
The moon is nearest the earth on the 9th and farthest 
from it on the 25th. 

The greatest eastern libration occurs on the evening 
of the 3d and the greatest western libration on the morn- 
ing of the 17th. 

The moon's conjunctions with the planets occur as 
follows : 

Jupiter on the 5th, Uranus on the 9th, Saturn on 
the 10th, Mars on the 17th, Mercury on the 2ist, Venus 
on the 2ist, Neptune on the %4th. 

There are several recognized meteoric showers in 
April, of which one, occurring on the 2th, may be 
worth observing. The meteors radiate from a point a 
few degrees west of the brilliant Vega, in the conste!] 
lation Lyra 





FORTHCOMING TELEGRAPHIC TOURNAMENT. 

During the electrical exposition which is to take 
place at Madison Square Garden during the month of 
May, the Board of Control will hoid a Fast Sending 
and Receiving Tournament which is intended to sur 
pass any contest of the sort that has yet taken place. 
As at present arranged, the events include : 

A message class for receivers, transmission thirty 
minutes, receivers to use typewriters of their selection. 
Novice class, open to persons not haying an official 
record; sending five minutes. Championship class, 
open to all, sending five minutes, with prizes for re 
ceivers. Ladies’ class, free for all, sending five minutes. 
Two-forty-word class, open to those not having an 
official record of 240 words or better, sending five min- 


utes. Two-thirty-five-word class, open to all who have 
not an official record of two-thirty-five words or better, 
sending five minutes. Two-thirty-word ciass, open to 


all who have not an official record of two-thirty words 
or better, sending five minutes. Two-twenty-five-word 
class, open to all who have not an official record of two- 
twenty-five words or better, sending five minutes. 

The judges of the contest will include leading 
officials of the great telegraph companies and the 
editors of several leading electrical papers. 

The best official records in contests of this kind were 
made in 1893, F. J. Kihm and F. L. Catlin sending 248 
words without an error, and KR. C. McCready sending 
249 words with 14 errors in five minutes. An interest 
ing feature will be furnished by Thomas A. Edison 
who will make a phoncgraphic record of the best 
transmissions, thus enabling contestants to listen at 
any time to the record of their own work. 

ee 
LAUNCH OF THE BATTLESHIPS “KEARSARGE” AND 
‘ “KENTUCKY.” 

On Thursday, March 24. there were launched at the 
Newport News shipbuilding yard the two most power- 
ful ships of the United States navy, the * Kearsarge’ 
and “‘ Kentucky.” They arean improvement upon the 
“Indiana” class, which they exceed in size, speed anu 
fighting strength. They are of 11,525 tons dispiace- 
ment and 16 knots speed, and protection is afforded by — 
1644 inches of steel on the belt and 15 inches on the 
barbettes and turrets. The main battery consists of 
four 13-inch and four 8-inch guns, and there will be 
fourteen 5-inch guns in the secondary battery. The 
most remarkable feature of these ships is the double- 
deck turrets, the 8-inch guns being mounted above the 
13-inch. 

For a very full description and illustration of these. 
ships the reader is referred to the SCIENTIFIC AMERI- 





CAN of January 29, 1898, 
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AN IMPROVED POWER CRANK. 

The illustration represents a crank designed for use 
in apy wachine driven by a erank, from a coffee will 
io a locomotive, its use giving greater leverage with- 
increasing the cirele traveled by the crank pin or 
In the engraving the improvement is repre- 
bicycle propulsion, Fig. 1 be- 
view and Fig. 2 looking down 
showing the different distances of the 


oni 
handle. 


sented as adapted lor 


side a view 


ing a 


from above 


perspective and Fig. 3 a cross section of the protective 
casing in position oh the shaft, parts being broken out 
to show the manner of attachment. The casing is sup- 
ported from the shaft and held out of contact with it 
by springs, preferably arranged in pairs, the middle 
portions of the springs being attached to the casing 
and the free ends of the springs resting on the shaft, 
| these free ends having balls thereon, to reduce friction, 
‘if desired. The casing is preferably made in sections, 
to be fastened together when placed in position on the 
shaft, by riveting or serewing together overlapping 
parts, or, as shown in Fig. 2, the sides of the sections 
| have internal flanges to be engaged by a key slipped 
through an opening in the side of the casing. 





— => oe 
World’s Gold Production in 1897. 


The Direetor of the United States Mint, from infor- 
mation now in his possession, states that there is sub- 


| stantial evidence that the world’s output of gold for 
| the calendar year 1897 will approximate, if it does not 
| exceed, $240,000,000 in value, an increase of close to 20 





| 
POTTS’ POWER CRANK APPLIED TO A BICYCLE. 


| 


pedals from the hub of the sprocket wheel in their} 
downward and upward movewent. The improvement 
has been patented by Joseph C. Potts, of Berwyn, 
Pa., and the applicability of the principle to any ma- 


chine used to transmit power will be readily seen. 
Forming a part of or rigidly secured to the bear- 
ings of the sprocket wheel shaft are projecting} 
bearings for rings which carry the cranks, and 
which have circular peripheries that are eccentric in 
respect to the axis of the shaft. The opposite cranks 


the rings as to constitute rigid exten- 
and central shaft 
To each 


are so secured to 


sions of them, and both the rings 





are preferably provided with ball bearings. 
end of the shaft whose outer 
end is connected by a link to the erank, the crank be 
ing in advance of the arm, or preceding it in the di-| 
of rotation, whereby the pull of the crank is} 
imparted with west directness during the time the | 


secured an arm 


rection 


crank is passing through the operative half of its | 
etroke. it will be observed that the cain in leverage is | 
obtained without the use of slotted cranks, slides or 
other operative elements such as would cause excessive | 
friction. As applied to a bicycle, it will be readily | 
seen that the increased leverage, without any increase | 
in the travel of the foot, which is a true circle, enables | 


the use of higher gear to increase speed or rdsults in less 


labor of propulsion if the gear is not increased. Where} 
weight is carried, as in the ease of delivery bicycles, 
this is designed to be of great advantage, and the 
bicycle rider will also probably appreciate any de-| 
vice that gives him greater speed or less exertion. | 


quent power 


ig the increase in leverage and conse- | 


th 


the drawi 


is one-severt By using larger eccentric | 


earry the cranks, a considerably greater in- | 


) 


rings to 


crease Can obtained 


~~ 


> 
A CASING FOR SHAFTS, COUPLINGS, ETC. 

The iila on represents a protector more especi- 
1 for 


ally designed 


strat 


nee on shafts at or near the floors or 





PODEYN’S SHAFT PROTECTOR. 


ground, and which is arranged to form a hood or cover 
over collars, flanges, couplings, set screws or other 
prevent damage to clothing or 
bodiiy injury to persons. The invention has been 
patented by Henry F. M. Podeyn, of No, 98044 DeKalb 
Avenue, Brooklyn, N.Y. Fig. 1 represents the appli- 
of the improvement, Pig. 2 veing a sectional 


projecting parts, to 


cation 





per cent over 1896. Of this total the United States 
| produced approximately $61,500,000, an increase of 
$8,400,000 over 1896; Africa, $58,000,000, an increase of 
| $13,600,000: Australasia, $51,000,000, an increase of $6,- 
800,000 ; Mexico, $10,000,000, an increase of $1,700,000 ; 
Canada, $7,500,000, an inerease of $4,700,000; India, 
$7,500,000, an increase of $1,400,000 ; Russia, $25,000,000, 
an increase of $3,500,000. 

The indications for the United States, says Director 
Preston, are that Colorado will lead in the production 
of gold for 1897, as it is estimated by former Governor 
Grant that it will not be less than $20,000,000. Cali- 
fornia will follow with a product of probably $19,000,- 
000. With the exception of the States of the South 
Appalachian range, he believes that there will be an 
increase in every producing State and Territory of the 
gold products over that of 1896. 

~~ 4.4 —__ 

Patent Decision on Street Car Cable Grips. 


In the United States Cireuit Court for the Southern 
District of New York, on February 19, Judge Wheeler 
handed down an opinion in favor of Charles I. Earll 
against the Metropolitan Street Railway Company, of 
New York City. 

Earll was employed by the old Metropolitan Com- 
pany asa draughtsman. He was assigned by the com- 
pany to work on a grip mechanism for its use. He per- 
fected the grip now in use on the cable cars of the Me- 
tropolitan Company, which was patented May 22, 1894. 
By the terms of his agreement with the company they 
were to have the right to the patent without payment 
of royalties or other considerations. In his complaint 
Earll contended that the present Metropolitan Company 
was not the company by which he was employed, and, 
therefore, had no right to the patents. 

Judge Wheeler held that the present Metropolitan 
Company had acquired the Lexington Avenue and the 
Columbus Avenue lines since the time when Earll was 
employed by them, and that “‘a license to a company 
as such would not extend without its own limits to 
other roads after acquired from other corporations 
within their own limits or by new extensions. The de- 
fendant was not in existence at the time of the license, 
and its rights under the license must be such only as 
it has wholly acquired by succession from those who 
took the license in the first place.” 

Judge Wheeler therefore found that the defendant 
had the right to use the device on the original proper- 
ty, namely, the Broadway and Seventh Avenue road, 
but that it had no free license to its use on its other 
roads, namely, the Lexington Avenue and the Colum- 
bus Avenue roads. Under the opinion Earl! can col- 
lect royalties on his patent for its use on the Lexington 
Avenue and Columbus Avenue lines. 


--+eo 
AN IMPROVED SASH SUPPORTER. 


In the accompanying illustration are represented im- 
provements in sash-supporting devices designed to hide 
the cord and the opening through which it passes within 
the winds w casing, and also to facilitate the releasing 
of the cord from the sash and securing it when so re- 
leased. The invention has been patented by Richard 
Bohrisch, of East Las Vegas, New Mexico, Figs. 1 and 2 
representing slightly modified constructions of the pul- 
ley casing with the cord in place, Fig. 3 showing the 
manner of fastening the cord by its hook in the corner 
of the sash, and Pig. 4 being a sectional view indicat- 
ing the operation of the device. The pulley casings 
are placed in the sides of the window casing, it being 
possible to employ a single pulley, although two pul- 
leys are preferred, which permits the cord to be offset 
and carried within the vertical channel or casing with- 
in each side of the window easing, the cord being 
earried upward and over a pulley and attached toa 
weight which rises and falls in the channel. Near the 
bottom of the sash, at one edge, is a recess containing 
a casing in which is journaled a hook adapted to’ be 
turned by a crank or key inserted from the outside, 
the hook being adapted to engage a hook on the end 
of the cord. The hook in the sash’ casing has on its 








hub end a lug adapted to be engaged by a dog, to hold 
the hook in the desired position, as shown in Fig. 3, and 
a finger of the dog, whereby the dog may be released as 
desired, projects through a slot in the casing. To free 
the sash from the cord, the dog may be released, or the 
hook may be turned back by the key or handle to the 
position indicated by the dotted lines, as shown in Fig. 
3. When the cord is released from the sash, it is se- 
cured in the pulley casing by placing the shank of the 
hook at its end between lugs and the body of the hook 
in a recess in the front and side plates of the casing. 
The invention presents some modifications in the de- 





BOHRISCH’S SASH SUPPORTER. 


tails of the pulley casing, though the construction is in 
all essential points the same. 


- 
- 
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CULTIVATING COTTON PLANTS. 

On passing an ordinary plow between young cotton 
plants, in the cultivation of cotton, the cotton left 
standing needs more or less careful and immediate at 
tention, and to leave the plants in better shape the in- 
vention illustrated herewith provides for the attach- 
ment to the ordinary plow of an auxiliary following 
share or blade designed to leave the plants on a taper- 
ing or beveled ridge, while also removing grass or weeds 
that would interfere with chopping out surplus plants. 
The improvement has been patented by George D. 
McElwee, of Gloster, Miss. A curved supporting beam, 
bolted at one end to the plow beam, has a downwardly 
extending member with a socket adapted to receive a 
shank arranged for attachment to ascraper, also shown 
in the small figure. The scraper is curved or dished 
on its front face, and its upper right hand corner ‘is 
eurved. The shank carries a hook bolt, and the hook 
with the bolt are arranged for locking engagement 
with the front upper face of the scraper. The scraper 
is located at the rear of the main share of the plow, 
and the arrangement is such that it may readily be 
given vertical or side adjustment or be adjusted at any 
desired angle to the ground. At the upper left hand 
end of the seraper is an eye which receives a rod whose 
opposite end passes through the eye of an eyebolt in a 
projection or lug on the forward end of the curved sup- 
porting beam, and over this beam a bracket rack is at- 
tached to the plow handle, preventing the beam from 
working upward and admitting of considerable range 
of lateral adjustment. In operation the scraper makes 





a furrow at an angle to that made by the plowshare, 
and the inclination of the seraper is such as to throw 
the dirt away from the roots of the plants being culti- 
vated, while, should the scraper strike a stone or en- 
sage a root or other obstruction, it will yield slightly 
to avoid breakage, the parts being readily restored to 





their original position, 
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WIRELESS TELEGRAPHY. 

At the present moment, when such strained relations 
xist between Spain and this country, nothing could 
e more welcome than the announcement of a prac- 
ical method of carrying on electrical communication 
etween distant points on . 
iand, and between ships at 














Scientific American. 


coil is fitted. with an ordinary vibrating make and 
break, constructed so as to give just the requisite 
number of interruptions. A special Morse key, B, is 
placed in the primary circuit, and the condenser is 
so connected as to kill the spark at the key contact 









ea, without any prear- 
ranged connection of any 
kind between the two 
points. Many years ago it 
was found possible to 
transmit signals through 
space at a very short range 
by means of electrical vi- 
brations, but not until the 
spring of last year had 
anything of much practical 
value been accomplished 
in this direction, with the 
exception, perhaps, of the 
method of telegraphing 
from moving trains which 
was patented in this coun- 
try in 1881, and used for a ‘ 
limited period on short ’ Pe 
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sections of two of our east- 
ern railroads. During last 
year Guglielmo Marconi, ; 
an Italian student, devoted considerable time to the | 
development of a system of wireless telegraphy, and | 
although he has made use of well known principles, he | 
has so arranged and designed his instruments that he | 
has found it possible to transmit intelligible Morse sig- | 
nals to a distance of over ten miles. It has been left, | 
however, for the American inventor to design appara- 








STATION B. «tej 


as well as at the vibrating contact. Mounted on the 
upper part of the coil are three solid brass balls, C, the 
center one being stationary, and the outside ones ad- 
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trie waves are sent out into space ; these waves travel 
from the plate, C, of the transmitter to the plate, C, of 
the receiver, and finally reach the powder in the tube 
G. Under the action of the waves, the particles of 


powder in the tube immediately cohere, and their re. 
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INSTRUMENTS FOR TRANSMITTING MORSE SIGNALS BY MEANS OF WIRELESS TELEGRAPHY. 


accomplished. 


sistance instantly drops 
down to between 7 and 25 
ohms, which great decrease 
in resistance permits the 
current from the battery, 
J, to pass through the cir 
cuit, and energize the mag- 
nets, L, of the polarized 
receiving relay, which in 
turn operates the sounder, 
N, using the jarge local 
battery, K. When the 
powder in the tube once 
coheres, it remains in that 
state until the tube re 
ceives a sharp tap, when 
the powder instantiy de- 
coheres and its resistance 
rises again to an extreme 
ly high point. In order 
that Morse signals can be 
transmitted it is necessary, 
of course, that the tap on 
the tube be automatically 


In order to secure this the decohering 


magnets, D, are provided and placed in multiple with 
the magnets of the sounder, so that the sounder and 


justable, so that their distance from the center ball | decohering apparatus will operate simultaneously ; the 
decohering wagnet operates the vibrating hammer as 


ean be regulated at will. The two outside balis are | 


connected to the terminals of the secondary coil, as are 
also the binding posts shown at the side of the coil. It 


| shown, which it will be seen will keep constantly tap 


ping the tube as long as the key at the distart static) 


will now be readily seen that when the key, B, is de-| is depressed, the powder refusing to decohere as lo) 
pressed, sparks will pass between the balls and will im-| as the waves are passing through it; bat the mome| 


mediately cease when the key is released. By means/that the key at 


of the two binding posts at the side of the coil, one 
terminal of thesecondary coil is connected to earth, 
and the other terminal to the large metallic plate, C, 
which should be placed high in the air. The coil may 
be operated by any suitable battery, but a small stor- 
age battery is very much to be preferred. 

The receiver at station B consists of two separate in- 
struments, the Clarke coherer relay being mounted on 
one base, and the polarized receiving relay and sounder 
upon another. The coherer, 
G, is a small glass tube made 
of selected glass, and care- 
fully fitted with two metallic 
plugs, whose distance from 
each other in the tube can:be 


re @s" 


Detail 


























readily and accurately adjust- 
ed by means of the screw and 
spring adjustments shown at 
each end of the tube. The 
space in the tube between the 
— plugs is partly filled with spe- 
cially prepared metallic pow- 
der, and the two plugs are 
connected to the binding 


F hen 

















posts shown, through the 


















































small choking coils, 5. These 

B posts are connected to the 

es c t of magnets, L, of the receiving 

th; © ry relay through the main bat- 

tt, a ta . tery, J, and binding posts of 

-O- ii polarized receiving relay as 
TRANSMITTER : ces) dol shown. 

Ye ag One terminal plug of the 


WIRELESS TELEGRAPHY—INSTRUMENTS AND cfRCUITS. 


tus suitable to the requirements of wireless telegraphy 
in this country. After months of experimenting Mr. 
W. J. Clarke, of the United States Electrical Supply | 
Company, of this city, has designed, and his company 
is placing upon the market, such a complete set of 
wireless telegraphy apparatus that it will in all wwadba) 
bility come rapidly into 


coherer, G, is connected to 
earth as shown, and the other 
terminal plug is connected to 
the large metallic plate,C, which like the plate at the 
transmitting station should be placed high in the air. 

‘hen the powder between the plugs in the tube is 
lying in its normal condition its resistance is extremely 
high, often reaching 20,000 ohms, but when the key of 





the transmitting station is released, 


the last tap of the vibrating hammer, 


EF’, decoheres 
. practically 


battery, J. 











\ a 





thus 
opens the circuit of the 
In order that the appar 


the powder, and 


atus may work properly, it is neces 
sary that every pari of it be very care- 
fully constructed, and a wide range of 
adjustments 
especially true of the decohering ap- 
paratus, which must be so arranged 
that the vibrating hammer can be ad 
justed to strike the tube with just the 


provided; this last is 
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WIRELESS TELEGRAPHY-APPARATUS FOR BELL 
SIGNALS. 


necessary strength of blow. 


it is also found necessary 


to have all the magnets wound to a very high re 
sistance, and their terminals provided with resistance 


coils of still bigher resistance ; 


and as the sparks pro 


the transmitter at the distant station is depressed, elee- | duced by the contacts of the polarized receiving relay, 








use. For the information 
of our readers, we illus- 
trate the various pieces of 
apparatus used, and also 
explain, with the aid of 
diagrams, its internal con- 
struction and method of 
operation. 

By reference to the dia- 
grams it will be seen that 
both the transmitting and 
receiving stations are 
shown, station A being the 
transmitting and stations 
B and C the receiving. 
The transmitter shown at 
station A consists of an 
induetion coil, A, specially 
constructed so as to give 
the most efficient kind of 
spark for the purpose. The 
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FOR TRANSMITTING ELECTRIC SIGNALS BY MEANS OF WIRELESS TELEGRAPHY. 


and aiso by the vibrating 
contacts of the decohering 
apparatus, send out waves 
which affect the coherer, 
these sparks must De al 
most entirely suppressed 
by the use of suitable con 
densers in the bases of the 
This set of 
apparatus is used for the 
Morse 


instruments, 


transmission of 
signais to moderate dis 
tances only, but for longer 
distances it is simply ne 
use a 
properly de- 


cessary to much 


larger and 


signed induction coil in 
connection with the trans 
mitter 

it is frequently desir 


able to dispense entirely 
with Morse signals, and 
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this is especially true or shipboard or in places where 
there is much noise and where a much louder signal 
signal is required. To meet these re- 
a much leas expensive set of apparatus 
has been designed. The transmitter is precisely the 
same as in the preceding case, but the polarized re- 
ceiving relay, R, is mach smaller and is not provided 
with as sensitive adjustments, it having been found 
that for bell necessary. The 
sounder is entirely dispensed with, and is replaced bya 
high class vibrating bell, shown at P in the diagram 
of receiving This bell is so arranged that it 
ean be adjusted to work ia unison with the vibrations 
of the decohering apparatus. The Clarke ecoherer re- 
lay in this case is mounted on top of a mahogany box 
which contains the decohering magnets, resistance 
coils for bridging the terminals and also condenser for 
suppressing the spark at the vibrating contact, as fully 
shown in the diagram at station C. The plugs in the 
cohering tube, G, are provided with the same adjust- 
The working of 


or a visual 
quirements 


signals they are not 


station ©. 


ment as in the more elaborate set. 
the apparatus is perfect in every respect. When re- 
quired, the vibrating bell, P, can be replaced by an in- 


eandescent lamp which ean be readily turned on and 
off from the distant station. It is certainly extremely 
interesting to place the transmitter of this set in one 
room and the receiver in another and then listen to the 
vibrating bell ring ont loadly in response to every im- 
pulse of the waves. No ground connection, however, 
or air plate is required for either set of apparatus when 
the distance between the transmitter and the receiver 








is comparatively short. For the benefit of those who 
wish to experiment, and perhaps endeavor to build 
their own apparatas, a simple coherer is provided 
which is shown in perspective in one of our half tone 
illustrations and in detail in the lower engraving. The 
outer binding posts of this coherer are intended to hold 
two light rods of metal of equal length projecting out 
on either side. These rods or wings are necessary when 
it is desired to transmit to any considerable distance 
without using the earth connection or air plate. 
— —_—_— 
LIQUID AIR AND ITS PHENOMENA. 
raor. W PROKMAN, ADELPHI COLLEGE 
Renewed interest has recently been awakened in the 
liquefaction of air by the announcement that it can 
be produced in practically unlimited quantities. This 
result has been brought about by the development of 
the method of expansion, and its use in a new and in- 
geniously devised apparatus. Credit for this is due to 
Mr. ©. E. Tripler, of New York, who has for many 
years been engaged in the stady of this problem. 

Our first page illustration shows the appearance and 
arrangement of his plant. It consists of a triple air 
compresser, a cooler and a liquefier. The compresser 
is of the ordinary form, having three pumps upon one 
working in a The first gives 60 
the second raises this to 750 pounds, 


piston shaft line. 
pounds pressure 
while the third brings the air under a compression of 
2,000 pounds per square inch. 

After each compression the air flows through jack- 
eted pipes, where it is cooled by city water. For this 
work After the 
third compression the air flows through an apparatus 
which disposes of some of its impurities, and it passes 
on to the liquefier. it is this part of the apparatus 
whieh constitutes Mr. Tripler’s special invention. By 


about 40 horse power is employed. 


means of the peculiarly constructed valve, whose de- 
taiisare not made public, a portion of the compressed 
air is allowed to expand into a tube surrounding the 
tube through which the remaining air is flowing. This 
expanded air absorbs a large amount of heat from the 
air still ander compression in the inner tube. The 
contents of the inner tube are thus cooled. In this 
way the air is brought below the temperature of lique- 
faction and its preasure is very mach reduced, so that, 
upon »pening the valve at the bottom of the appara 
tus, a stream of liquid air is received, flowing out with 
the water from our ordi- 
Thus the liquefaction of the 
air is accomplished by the “ self-intensification of eold ” 
produced by the expansion of a portion of the com- 
pressed and cooled air, without employing any other 
substance to bring about this result. 

In this lies the difference between the process em- 
ployed by Wroblewski and Olzewski many years ago, in 
the liquefaction of various gases, and finally, in the 
liquefaction of air by Olzewski and Dewar. 

Through the courtesy of Mr. Tripler, we are able to 
present a cut of the original apparatus by means of 
which, in January, 1890, the first liquid air was made in 
America, and probably in the world, by this means. It 
is known that the method by expansion of air under 
both in England and 
published date connected 
with any of these experiments is 1895, and previous to 
that time, as Mr. Tripler states, his application for an 
English patent was on file in the English Patent 
Office 

Vur eat of this original apparatus shows the tube 
through which the air under compression flowed into 
the spiral coil. Having traversed this coil, it rose 


searcely more force than 


nary city service pipes 


pressure has been employed 
Germany, but the earliest 


passed the valve shown at the top. The whole was 
surrounded by a glass tube open at the bottom. By 
the expansion of the escaping air the coil and the inner 
tube were so cooled that liquid air trickled down the 
pipes and dropped out at the bottom of the tube. 

This most interesting piece of historical apparatus is 
only 12 inches long and 1,, inches in diameter. Its 
capacity was of course extremely simall as compared 
with the great plant which will deliver from 30 to 40 
gallons of liquid air per day of 10 hours, with an ex- 
penditure of from 40 to 50 horse power, and its opera- 
tion must have been extremely slow, as compared with 
the operation of the modern plant, which will give 
liquid air in less than 15 minutes after the pump is 
started. 

As fast as the liquid air is drawn from the liquefier 
it is placed in tin cans, packed in felt, in which it can 
be kept fora very long time. Cans have been sent as 
far as Lynn, Mass., in one direction, and Wash- 
ington, D. C., in the other, and the contents were not 
seriously diminished by evaporation in transit. Such 
a can holding 3 gallons would not wholly evaporate in 
less than 8 to 10 hours, 

Prof. Dewar invented a double walled glass bulb, in 
which between the walls a high vacuum is formed (see 
Fig. 8). In this the air will last five to six times as 
long as in an ordinary packed dish. Indeed, it lies 
practically quiet without boiling, while in an open 
dish (see Fig. 9) the boiling is quite violent, and very 
soon the walls are covered with ice frozen from the 
moisture of the air. This is doubtless the coldest free 
liquid that has ever been produced. Its boiling point 
at the ordinary pressure of the atmosphere is —191° C. 











TRIPLER’S ORIGINAL APPARATUS—USED IN 1890. 


An extended table of the physical constants of the 
“so-called” permanent gases is embodied in this 
article and will doubtless interest our readers. A glance 
at this will show that the boiling point of the air is the 
lowest temperature thus far attained at atmospheric 
pressure. 
boiling points, and neither of these has been lique- 
fied up to this time in a free state, that is, at atmo- 
spheric pressure. The same statement can be made 
with regard to air boiling in a vacuum. This has the 
lowest temperature yet attained. 

The possession of a large quantity of a liquid at so 
low a temperature makes it possible to perfor any 
experiments of a very startling and marvelous char- 
acter. When a dishfal of the liquid air is dipped from 


Only hydrogen and helium having lower | 
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the can, it boils so violently that drops of it are pro- 
jected to quite a distance. This continues until the 
dish is cooled to the temperature of the liquid, when it 
becomes quiet, simmering gently. In this condition it 
is turbid, containing solid particles of carbonic acid 
and possibly ice. These may be filtered out through 
filter paper, and the liquid is seen to be of a delicate 
shade of blue, clear as water. 

Since the boiling point of nitrogen is 13° C. below 
that of oxygen, it follows that, in the first boiling, nit- 
rogen is distilled from the oxygen as aleohol may be 
distilled from a mixture of alcohol and water through 
the difference between their boiling points. By this 
means the liquid air becomes very much richer in oxy- 
gen. The liquid air would at first contain only 20 per 
cent of oxygen, but after boiling for a while the pro- 
portion of oxygen increases to 75 per cent. If the 
liquid be poured upon a block of ice, it bounds off like 
water from a hot stove. The ice at the freezing point 
is 344° F. hotter than the liquid air—a distance of 132 
greater than separates boiling water from ice. We 
cannot comprehend it any better than we can com- 
prehend the space which separates us from the sun. 
Although so cold, the hand may be dipped into the 
liquid or the liquid may be poured into the hand with- 
out producing much sensation, since the heat of the 
hand evaporates the liquid so quickly that a layer of 
vapor is formed around the hand; in other words, the 
liquid is thrown into a spheroidal state with reference 
to the hand. If, however, contact does take place be- 
tween the skin and the liquid air, a most serious burn 
results. One day, when Pictet had a burn upon his 
hand from fire, he also produced one accidentally by 
liquid air; the ordinary burn healed in ten or twelve 
days, but the other was open for six months. 

Fig. 4 shows a copper tube 2 inches in diameter, with 
walls one-eighth of an inch thick. On pouring a couple 
of fluid ounces of liquid air into the tube, and driving 
a wooden plug firmly in with a hammer, it is driven 
ont almost immediately, and with such violence that 
boards overhead are indented by it. About 100 cubic 
feet of air are compressed into one gallon of the liquid, 
occupying 231 cubic inches. The liquid therefore occu- 
pies but ,}, of the space filled by the gas at first, and 
on returning to its gaseous form at atmospheric pres- 
sure, it must expand to 748 times its volume. The 
enormous pressure produced in this transformation is 
thus apparent. It would scarcely seem to be possible 
to construct apparatus in which it could safely be 
stored and allowed to come to atmospheric tempera- 
tures. 

Fig. 3 shows the effect produced upon iron by reduc- 
ing its temperature to that of liquid air. An ordinary 
tin dipper placed in the liquid and allowed to cool till 
boiling ceases becomes brittle and breaks like glass 
upon being struck against a table or thrown upon the 
floor. Copper and platinum, on the other hand, re- 
main tough at the lowest temperatures. The tensile 
strength of iron would be increased very greatly by 
cooling. 

Fig. 7 shows a dish of liquid air in which a rubber 
ball is floating. It will be noticed that the vapor flows 
over the edge of the dish, not rising in a cloud from it, 
as does steam, since it is much heavier than gaseous air 
at ordinary pressures. This vapor presents the appear- 
ance of a cloud of steam and would be easily mistaken 
for it. The chill which the hand receives on being ex- 
posed to it would, however, quickly convince one of 
the difference. When the rubber ball has been cooled 
to the temperature of the liquid, it becomes exceedingly 
brittle, and on being thrown against a wall flies into 
many pieces. A very curious effect produced upon a 
billiard ball or other article of ivory by cooling it to the 
temperature of liquid air has not been explained. On 
exposing it to the are light for a few seconds and view- 
| ing it immediately in a darkened room, it shines with 
|a brilliant green phosphorescence. It is possible that 
|many other substances, such as eggs and bone, may be 
| found to possess the same property. Whisky and alco- 
hol are frozen with little difficulty by means of this 
liquid. It is a curious experiment (see Fig. 12) to hold 
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a tube in which is liquid air in a glassof whisky, which 
in a few minutes becomes frozen solid. On warming 
the outside of the glass the solid whisky may be re- 
moved, and we have a whisky tumbler composed of 
whisky itself, but the whisky is in a condition suitable 
only for consumption in the Klondike. 

A jet of carbonic acid directed into a dish floating in 
a glass of liquid air (see Fig. 13) is immediately frozen 
and forms carbonic acid snow, in the open air, which, 
on being placed upon a table, passes into the gaseous 
state without melting. A jet of steam directed into a 
glass of the liquid air causes a violent evaporation of 
the air and condensation of the steam, so that acloud of 
particles rolls away from the dish, but in a remarkably 
short time round hailstones of the size of peas will be 
found floating quietly in the liquid air. They have 
cooled from +212° to —312° Fah. in the short space of a 
few seconds. Consider how much heat they have given 
ap. The heat of evaporation of water is 967° Fab.; 
212” more to zero; 144° given off in freezing and 312° 
more in falling to the temperature of liquid air; 1,636° 
is the grand total. Eighty degrees per second would 
be a moderate estimate of the rate of loss. More re- 
markable still is it to see the air of a room condense 
upon the sides of a tube in which liquid air is boiling 
in avacuum. Fig. 15 shows this experiment. When 
the pressure gage registers about half an atmosphere, 
the liquid air is seen to be boiling in the tube with 
violenee. Ice crystals from the moisture of the outside 
air coat the exterior of the tube; but trickling down 
through these crystals, and falling off to the-floor, are 
the drops of the atmosphere of the room condensed 
directly at ordinary pressure into the liquid form. 
They disappear almost instantaneously in a cloud of 
vapor upon the floor, not wetting it at all—a most sin- 
gular sight to see a liquid which does not wet the sur- 
face upon which it strikes. 

A most striking experiment has been designed by 
Mr. Tripler, as were many of the experiments which 
have been already described, to show the tensile 
strength of frozen mereury. Fig. 10 illustrates this. 
Into a paper dish is poured a quantity of mereury. 
Into the ends of the dish have been inserted a pair of 
heavy serew eyes. If this dish is placed in a basin of 
liquid air, the mereury is quickly converted into a 
solid, since its freezing point is relatively high ; 30° be- 
low zero. Now this, suspended in the manner shown, 
will support a heavy weight for along time. A block 
an inch square in cross section will not melt under 20 
to 30 minutes. Of course, anything else could be done 
with the frozen mercury which might be done with any 
other similar piece of metal ; as, for example, it might 
be used to drive a nail. 

Possibly the most striking experiment is this: A 
quantity of liquid air is poured into a tea kettle, and 
the kettle is set over a hot fire of coals; the liquid air 
evaporates and shoots in streams from the spout of the 
kettle in a straight column to the height of 8 to 4 feet 
—a sight which Watt never dreamed of. While this is 
going on, if a glass of water is poured into the kettle, 
it will be found to be frozen in a very short time; and 
if the kettle is removed from the fire, its under surface 
is tound to be covered with the carbon dioxide of the 
fire frozen solid within a couple of inches of the red 
hot coals. 

All the experiments usually performed in illustrating 
combustion in oxygen may be performed with height- 
ened effect by means of liquid oxygen, separated from 
the nitrogen in the manner already described. A piece 
of sponge, saturated with the liquid oxygen, when 
touched by a taper from asafe distance, explodes with 
violence and is blown into fine shreds (see Fig. 6). 

A most beautiful experiment is shown in Fig. 5, in 
which a newspaper crumpled into a roll has been satu- 
rated with liquid air, and is set on fire at one end. It 
burns with violence, Lut not so rapidly as in the liquid 
oxygen. 

An electric light carbon may be heated to a red heat 
at its tip, and then plunged vertically into a deep 
glass of liquid oxygen, as in Fig. 14. A most singular 
combustion takes place. The heat of the carbon evap- 
orates the oxygen in its immediate vicinity, and the car- 
bon burns with great brilliancy and violence, forming 
carbon dioxide, which is largely frozen in the liquid 
air before it reaches the surface and falls back to the 
bottom of the dish, so that the combustion is main- 
tained and its products retained within the dish. 

Of course matehes will be relighted, a piece of paper 
take fire or a cigarette burn if a spark remains in 
any of these, upon exposing them to the oxygen in the 
glass of liquid oxygen. Fig. 2 shows the mode of ignit- 
ing a steel pen or watch spring in the liquid oxygen. 
It is only necessary to stick the point of the steel into a 
match and light it, to furnish a sufficient heat to com- 
municate the fire to the steel, when it burns with the 
same brilliancy as in the ordinary experiment. 

Fig. 11 shows a very brilliant experiment. A large 
filled to the neck 
with water. Into the top of k liquid air is 
poured. This at first floats, since the spevific gravity 
of liquid nitrogen is 08° ; but as the nitrogen boils 








away, leaving the oxygen belhind, the drops of oxygen 
begin to sink into the va:cr, since ‘ts speeifie gravity is 
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1/124. Asthese drops sink, they are partially turned 
into vapor, which of course tends to rise through the 
water. This action communicates a rapid whirling 
motion to the oxygen, and drives it back again. This 
may be many times repeated, giving a very beautiful 
exhibition, since the drops of oxygen may be as large 
as an inch in diameter. 

The magnetic character of liquid oxygen can be 
exhibited on a large scale in the manner shown in 
Fig. 1. A test tube with a side tube is filled with 
liquid oxygen, and a cork inserted. The side tube 
allows free evaporation to take place. This is then 
suspended, as shown, by asling. If an electromagnet 
be brought near the end of the tube, the tube swings 
toward and adheres to the pole of the magnet just as if 
it were a piece of iron. This is, perhaps, the first 
adaptation of this experiment for exhibition on a large 
scale. 

The enormous force of liquid oxygen is illustrated in 
Figs. 16 and 17—an experiment which was tried at the 
request of the inventor of one of our best known guns. 
A heavy steel tube 18 inches long and of about an inch 
bore, open at both ends, was securely fastened in a 
vise. Into the middle of the tube a plug of cotton 
saturated with liquid oxygen was placed. This was 
touched off by a taper from a safe distance. The effect 
of the explosion is shown in Fig. 17, which is a careful 
drawing from the tube itseif. 

The practical uses and applications of liquid air 
have not yet been made, but doubtless the inventive 
world will find a place and a use for this new power. 
Already inquiries in this direction are somewhat nu- 
merous. The scientific aspects of the matter are of the 
highest interest. By boiling liquid air in a vacuum, 
the lowest degree hitherto attained has been reached, 
and men are brought the nearest they have ever been 
to the absolute zero. It would appear that, at the 
point reached, chemical action has well nigh ceased. 
Even that most active element fluorine, whose chemi- 
cal affinities at ordinary temperatures are uncontrolla- 
ble, becomes comparatively inert. It has recently 
been cooled in oxygen boiling in a vacuum to —210° C. 
without solidifying. It became a liquid at —187° C. In 
its liquid form it had apparently no desire to attack 
anything excepting only substances containing hydro- 
gen, such as turpentine and benzine. Its well known 
action upon glass entirely ceased. It would seem pro- 
bable that men have reached in liquid air boiling ina 
vacuum a temperature quite comparable with that of 
the spaces between the stars, and that we may realize 
in a faint degree something of the time when stars and 
sun have ceased to shine and grown cold. 

The Current Supplement. 

The current SUPPLEMENT, No. 1161, contains many 
articles which will interest our readers. As promised 
in our issue of last week, the present number contains 
the full biographical notice of the late Sir Henry Bes- 
semer, taking up in detail his various discoveries and 
inventions. ‘* Tests of Bicycle Wheels ” forms the sub- 
ject of an article on anew departure in the testing of 
bieyeles. The continuation of Judge Greeley’s ‘* Re- 
port of the Commissioner of Patents for 1897” is spe- 
cially important, as it takes up the development of in- 
dustries through patented inventions, including elec- 
trical railway, the telephone, the bicycle industry, the 
typewriter, amateur photography, cash registers, cash 
earriers, basic steel, aluminum, and other industries. 
“The Annealing of Copper” is a timely and practical 
article. The ‘ Photographic Investigation of 150,000 
Volt Power Discharge” is illustrated with engrav- 
ings made from photographs taken during a disrup- 
tive discharge at a very high voltage. ‘The Solution 
of the Flight Problem ” is an interesting study in avia- 
tion, treating of the scientific flight of birds. Among 
the articles of popular interest are ‘“‘ Bernard Palissy 
and his Art,” “ Perrault’s Colonnade of the Louvre,” 
“German New Guinea,” “The Egg of the Dung 
Beetl@” and ‘‘The Manufacture of Compressed Oxy- 
gen” on a Commercial Scale. 
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The Warships of the United States Navy. 

Two full page illustrations, showing the comparative 
dimensions of the vessels of the United States Navy, 
with descriptive text giving full particulars as to size 
and armament, will be found in the ScrENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1046. Mailed on receipt of 10 
cents by the publishers, or it may be ordered through 
booksellers and newsdealers. 
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PYROGRAPHY ON VELVET AND PLUSH.—The design 
must be bold in its outlines. and the pile inside of the 
pattern is singed off with the platinum needle. Care 
should be taken not to hold the needle vertically, so as 
not to burn the ground of the material. It should be 
held more horizontally, but not too much, else the 
points of the bordering fibers will be scorched. A little 
practice is necessary before starting at a larger work. 
When the above is done, brush off the hairs and lay 
in the colors as desired in the ground thus deepened. 
Bronze or gold may also be employed for this pur- 
pose, and looks still better.—Die Mappe. 
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Science Notes. 
Prof. Alexander Graham Bell has been elected presi- 
dent of the National Geographic Society, Washington. 


London's big fire has led the County Council to au- 
thorize an increase in expenditures of nearly a million 
dollars right away, and to add $125,000 a year to the 
estimates. 

The Physikalische Verein, of Frankfort on the Main, 
proposes to erect a memorial to the late Philipp Reis, 
the inventor of the telephone. The society, of which 
Dr. Petersen is the president, has appointed a cow- 
mittee to further the scheme, the carrying out of which 
is estimated to cost about $7,500. 


Prof. David Pp, Todd, Director of Amherst College 
Observatory, Amherst, Mass., U. 8. A., has nearly com 
pleted a bibliography of eclipse research to join on 
with Ranyard’s classic work published many years ago 
in the Memoirs of the Royal Astronomical Society. He 
would be glad to receive copies of papers and titles of 
works and articles published since 1875. 

Father Kneipp left 850,000 marks for the continuance 
of the various Kneipp institutions at Worishofen. 


Dr. Thomas Egleston, emeritus professor of miner 
alogy and metallargy at Columbia University, has pre 
sented the government of France with the sum of 
$5,000, in aid of the mineralogical collection of the 
School of Mines at Paris, from which he graduated in 
1860. 

Russia is beginning to honor her Siberian explorers. 
A statue is to be erected at Chabarowsk, on the Amur, 
of Deshnew, the Cossack who went by sea, in 1648, 
from the river Kolyma to the river Anadyr, thus saili- 
ing through Bering Strait for the first time, and prov 
ing that Asia was separated from America. It is pro 
posed, moreover, to change the name of the East Cape 
into Cape Deshnew, which will probably be objected to 
by geographers. 

Snow statues are the latest fad among artists; in 
vented by Pierre Roche, a French seulptor of good 
repntation. The statue is made of copper, and in its 
lowest part a vessel with liquid carbonic acid is placed, 
whose slow evaporation generates great cold. On the 
metallic surface a snow or hoar frost-like covering is 
produced in a short time from the moisture of the air, 
which is prevented from thawing by the freezing solu 
tion in the interior. 

The coldest inhabited country appears to be the 
province of Werchojansk, in Oriental Siberia, says 
The National Druggist. The mean altitude of the 
terrain is about 107 meters (about 390 feet) above the 
sea. A Russian savant passed one entire year in this 
inhospitable region and kept a daily record of the 
temperature, which he has recently published, and 
from which it appears that the daily mean of the entire 
year is 19°3° C., or 274° F., below zero! The daily mean 
for January, 1896, was 53° C., or 63°4° F., below zero 

Dr. Colajanni, an Italian sociologist, Jiving in Naples, 
has just completed a little monograph descriptive of 
the quarters in European cities having the iargest 
number of inhabitants to the 1,000 square meters. In 
London the average to every 1,000 square meters is 196, 
in Paris it is 265, in Rome 280. In Napies there are 939, 
and in the Pendino quarter of that city 1,254. Dr 
Colajanni makes an appeal to his government to rem 
edy the terrible conditions of life in his native city. 
Living pellmell in buildings that cannot be called bu 
man habitations, lacking air, light and proper food, 
these Neapolitans show a harvest of death that exceeds 
from a quarter to a third the average mortality of the 
rest of Italy. Dr. Colajanni edds: “The ancient 
legend, ‘ Vide Napoli e poi morire,’ is a sad truth to 
day. For, in the magic horizons and under the azure 
heavens are the most active laboratories of death exist 
ing on the face of the globe.” 

According to Dr. Bell, in The Seottish Geographical 
Magazine, the forest fires of Canada are generally 
caused by lightning. In the great forest between 
Alaska and the Straits of Belieisie the portions recently 
burned are easily recognized by the tenderer green of 
their foliage from the parts which have been longer 
spared. The fire rushes along with the speed of a 
galloping horse. The branches and dead leaves on the 
ground burn like tinder and the flames rise to nearly 
200 feet. Resinous pinewoods burn fastest. One of 
them extended 160 miles in ten hours. The traces of a 
fire remain for nearly a century. Birds and beasts are 
stifled or burned. Beavers and muskrats, which are 
amphibious, have a chance of saving their lives. After 
the fire a few trunks of the largest trees are left. Next 
spring roots begin to sprout and seeds to grow’ In 
fifteen or twenty vears the soil is covered with poplars 
willows, ete., which shelter young firs and other trees 
In fifty years the conifers are uppermost, and in one 
hundred the others are dying out beneath the pine 
wood, A third of the forest region of Alaska has trees 
of fifty years old, another third trees of fifty to one 
hundred years, and the rest trees over one hundred 
years old. The fire seems to suit the Banksian pine, 
as it opens the pines and sets free the grains. Without 
fires this species would hardly reproduce itself. Such 








fires took place even in the Pleistecene epoch of geology. 
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THE NAVIES OF THE UNITED STATES AND SPAIN - 
A COMPARISON 
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would be the controlling factor, and it is the supreme 
confidence of the American public in the pluck and 
discipline of the crews and the skill and daring of our 


naval officers which renders it so confident of final vie 


tory. 
If war should come, it would be the object of Spain 
ito obtain a decisive naval victory at the very outset. 
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pleted torpedo-boat destroyers, would be dispatched to 
give battle to our combined fleets in the neighborhood 
of Cuba. 

We will suppose that only the armored ships would 
be placed in the first line of battle, and for the purpose 
of comparison, we will suppose that all the modern 
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armored ships of Spain would be sent over in the 
effort to win a de- 


cisive battle. 

The Spanish 
line could boast 
of only one first- 
elass battleship, 
. the “ Pelayo.” 
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ship, of 16 knots 
speed, carrying 
two 124§ and two 
ll-inch guns in 
1l-ineh steel bar- 
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water line. She 
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formidable fleet—one which, if properly handled and 
bravely fought, would be a by no means unworthy op- 
ponent for the powerful ships of the United States 
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heavily armored cruisers and deadly destroyers against 
mighty battieshipsand more lightly armored cruisers— 
the issue, judged independently of ‘‘the men behind 
would be by ne means so certain as is popu- 
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The almost insuperable difficulties of coal supply would 
prevent any delay in risky attempts upon our now 
well defended sea ports. The same difficulty would ren- 
der it to Spain's advantage to wage an aggressive war- 





fare and deal as early as possible an effective blow in a 
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belt, and the main battery is protected from the turret 
roof down to the belt with 15 inches of steel. She is thus 
larger and more heavily armed and armored than the 
“Pelayo,” and, saving the chances of a modern sea 
fight, should easily silence or sink the Spaniard. 








“ Pelayo." 


THE FIGHTING LINE OF THE SPANISH 


general engagement. The approach of the powerful 
such a policy. It is more than likely that a numerous 
squadron, comprising all the powerful armored fight- 
ing ships of the Spanish navy and their recently com- 


— 
ae he es * 
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With the exception of its one first-class battleship, 
battleship ‘‘Oregon,” from the Pacific, would prompt | the Spanish line of battle would consist of a magnifi- 
cent fleet of eight swift, heavily armed and heavily 


armored cruisers, similar in size, speed and power, and 


admirably adapted to act togetwer in a concerted fleet 
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action, 
such a fleet, 


for fust such an emergency as now confronts them. 


The most important and largest of these ships is the 


Her 


“Carlos V..” of 9,235 tons and 20 knots speed. 
curved deck plating is 644 inches thick, and her second- 
ary battery is protected by 
inches of steel She 
in two barbe and a secondary bat- 
fe ight | 54-inch and four 39-inch rapid-fire guns. 


‘ Brooklyn, 


es of 10-ineh steel, 
tery « 
Avainst her we could oppose 

closely resembles her in many points 
tons displacement, 
stee! deck 6 inches thick on the slope s, to which is added 
a belt of 3-inch steel extending in the wake of the engine | 
rooms and boilers. She carries an exceptionally heavy 
battery of eight 8-inch guns, protected by 54¢ and 8 
inehes of steel, and a secondary battery of twelve 5-inch | 
rapid-fire guns, Unless a lucky shell from the great 
il-ineh zuns of the “Carlos V.” should find its way 
into her engine or boiler room, she should prove more 


than a mateh for the Spaniard. 
the “Carlos V.” 


jolon,” in Italy, 


Following 
whose sister ship, 


“(Cristobal ( built 


the * Varese,” the Spaniards were very anxious to pur- 
cbase from Italy. This is a most interesting ship, and | 
it is a question whether, in spite of her smaller size— 
6.840 tons—she is net more formidable than the “ Car- 
los V.” The remarkable feature in this ship is the ex 
tensive armor protection, which is so complete as to en- 


called a battleship rather than a cruiser. 
cireles the whole waterline. Above 
this is a redoubt of uous 6-ineh steel which com- 
pletely protects a battery of ten 6-inch rapid-fire guns, 


title her to bx 
A 6-inch steel beit en 
eontil 
and above this is 
The main battery consists of two 10-inch 


The speed 


firing guns 


armor-piercing guns in 6-inch barbettes, 


is the same as that of the other cruisers—20 knots. | 
Against this boat we could oppose the ‘* New York,” a} 
smaller edition of the ** Brooklyn.” She is of 8,200 tons | 

| 


21 knots speed, and is protected by a 4 
inch belt and a curved deck 6 inches on the slopes. 
The armament consists of six 8-inch guns and twelve 4- 
inch rapid-fire guns, the gon positions being protected 
of from 7 to 10 inches of 


displacement, 


with easements and turrets 


steel. The superior protection and heavier secondary | 
battery of the “Cristobal Colon” should render her a 
fair watch for the * New York.” 

Following these two ships in importance is a group 
of six sister ships, two of which are already very | 


York. They are the | 
* Cardinal Cisneros,” the 
the “ Prineesa de Asturias,” the “ infanta 
and the “ Vizeaya.” The “ Maria 
represented Spain at the Grant Meworial ser- 
year for some time off Riverside 
Drive in the Hudson River, and the * Vizcaya” visited 
this port immediately after the Maine disaster. 
of 7,000 tons displacement 


people of New 
Oquendo,” the 


familiar to the 
** Almirante 
“ Cataluna,” 
Maria 


Teresa ” 


Teresa ” 


vices last and lay 


Rach of these six ships is 


and 26 knots speed. They are provided with a belt of 
12-inch steel, at the top of which is a 3 inch protective 
deck. At each end of this belt an armored tube rises to 


and in each 
armor piercing gun. Between 
guns is a battery of 55-inch quick-firing guns. 
Against these speedy ships we could oppose two 
powerful battleships, the “Indiana” and 
the armored eruiser ‘‘ Texas” and 
four powerful monitors, the ** Puritan,” ‘*Terror,” “* Am- 
phitrite” “Miantonomob.” In point of guns and 
advantage would be vastly in favor of the 
though this would be offset 
ability to ase the ram of 
in an artillery duel there could 
loubt of the issue. In heavy, guns the seven 
eight 12-inch, ten 12-inch, twelve 
if-inch and sixteen 8-inch, a total of 46 ermor-piere- 
ing guns against a total of twelve 1ll-inch guns on the 
This superiority however would be 
greatly offset by the murderous discharge of the seeond- 
ary rapid-fire batteries of the Spaniards, which would 
guns, against which we could 
only make reply with fourteen &inch and eight 4-inch 
The result of such a duel would be that the un- 


connect with a barbette of 104¢-inch steel, 


barbette is an 11-inch 


t hese 


first-class 


** Massachasetts,” 


and 
armor the 
battleships and monitors 
by 
the Spanish cruisers. 
be little 
Ameriean ships have 


the speed, bandiness and 


six Spanish ships 


comprise sixty 54-inch 
guns, 
aru 
the “Indiana,” *‘ Massachusetts” and ** Texas” would 
be blown away, while the armor belts of the Spanish 
ships would be pierced and the ships either sunk or 
disabled. 

Thas far, however, we have taken no note of two 
other and hitherto untried elements, which 
would at least figure prominently in such a battle, if 
they did not prove its deciding factor. We re- 
fer to the Katahdin,” of the Ameri- 
can fleet, and the deadly torpedo boat destroyers of the 
The ‘* Katahdin ” is a vessel of 2.150 tons and 
16 knots speed, whose sole duty is to ram. For this 
presents but little of her bulk above the 
water, and that which is visible is curved and armor- 
plated with a view to detiecting the shells of the enemy. 
She is quick in tarning, and it would be an extremely 


novel 


to he 


arinored ram “* 
ehnetny 


purpose she 


a continuous belt of 2 
carries two ll-inch guns disposed 


21°9 knots speed and is protected by a | pedoes at the enemy. 


in importance is the} 


unother battery of six 47-inch rapid- | 


red ends and the ceutral secondary batteries of 
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There is no nation in the world that possesses | difficult task for a warship to elude or sink her before 
not even England, and the fact that the 
ships are all built to carry the large normal coal supply 
of 1.200 tons would seem to indicate that they were built 


the fatal blow was struck. 


“ Paror,” “‘ Pluton” and “ Proserpina,” are the fastest 
and most formidable of their class. They have a 
speed of 30 knots and carry two discharge tubes for 
the deadly Whitebead torpedo. As they are unarm- 
ored, they can be easily sunk by gun fire, and for this 
reason they will rarely make an unsupported attack 
in the open. Inline of battle, however, they will be 
certain to play a very important part. Sheltering 
themselves behind the advancing ships (which they 





” which | can easily do, on account of their small size), they will 
She is of 9,250 rush out at the opportune moment and fire their tor- 


So greatly is the torpedo dread- 
ed that the hostile fire is certain to be drawn away 
| from the battleships and concentrated on the destroy- 
| ers in the effort to sink them. This diversion will be 
_of great value to the fleet possessing a torpedo flotilla, 
‘and may easily turn the tide of battle at a critical mo- 
‘ment. The moral effect which these boats will pro- 
duce in a naval battle isshowa in the naval war game 
which we illustrated in the last issue of the SCIENTIFIC 
AMERICAN SUPPLEMENT. We have nothing of the 
size and speed of these 400-ton destroyers which we 
could send against them, unless it were the ‘* Porter” 
and “ Dupont,” of 28 knots. Oar torpedo boats would 
| be too small to accompany a fleet on the high seas. 
The possession of a numerous torpedo flotilla by 
Spain goes far to restore the balance which,on aceount: 





of our battleships and monitors, would be 
our favor in a pitehed battle,and it is the Knowledge 
of this fact which renders the sailing of the flotilla for 
the West Indies a matter of the gravest concern to this 
eountry. The flotilla consists of six torpedo boat de- 
stroyers and six torpedo boats convoyed by a couple of 
smal! cruisers. The boats have been stripped of their 
guns and torpedoes and they are being nursed across 
the water by the larger boats, which are ready to give 
them all necessary assistance. The flotilla in its present 
condition is as helpless as a brood of ducklings, and it 
is no doubt the knowledge of this fact that has led 
| Spain to hurry them across the water in time of peace. 
It will be noticed that in the foregoing comparison 
we have taken no note of protected cruisers and gun- 
boats, for the reason that these have theoretically no 
proper place in a battle between armorclads. Of pro- 
| tected cruisers Spain has two of 5,000 tons, three 
‘of 3,090 tons and three of 1,000 tons, besides some 
| older wood and iron ships of less value. Against 
‘these we could at present oppose on the Atlantic two 
| protected cruisers of 7,500 tons, one of 4,000 tons, one of 
8,600 tons, one of 3,200 tons, three of 1,750 tons and 
sixteen of from 1,000 to 1,500 tons. 
In torpedo gunboats and craft of under 1,000 tons 
displacement Spain is stronger. She has fourteen tor- 
|pedo gunboats of from 500 to 850 tons displacement 
and 19 to 224¢ knots speed, and over ninety small gun- 
|boats, many of which, however, are obsolete. We 
have three gunboats of less than 1,000 tons displace- 
ment, among which is included the “* Vesuvius,” with 
its pneumatic guns for the discharge of dynamite shells. 

Should the war be prolonged, our navy would ra- 
pidly inerease in strength. The * Oregon ” would reach 
eastern waters, and in a few months we should have 
the powerful battleships *‘Kentucky” and “‘Kearsarge” 
in commission, to be followed later by that celebrated 
trio, the ‘“‘ Alabama,” ‘‘Wisconsin” and “ Illinois.” Our 
torpedo fleet would grow apace, and it would not be 
long before we should have an overwhelming superiority 
upon the seas. We are indebted to La Llustracion for 
our illustration of the Spanish fleet. 

saeeaeecesyieieniionnealiiliniietdiealailsiassa atm 
Government Alaska Literature, 

We have received from the United States Geological 
| Survey three excellent works regarding the gold fields 
of Alaska and the Yukon district. The first is intend- 
ed for general distribution. It is entitled “A Map of 
Alaska, Showing Gcld-Bearing Roeks, with Descriptive 
Text Containing Sketches of the Geography and Geo- 
logy of the Gold Deposits and Routes to the Gold 
Field.” The map is large (57 miles to the inch‘ and 
clearly colored, showing all the gold districts, and the 
various routes to all parts of Alaska are clearly indicat- 
ed. This important pamphlet is written by S. F. 
Emmons, aided by W. H. Dall and F. C. Schrader. It 
will prove of great use to prospectors and miners who 
might visit Alaska. There are 40,000 copies printed. 
The other two books are not of as great interest to the 
prospector but are important to those who are interest- 
edin geology and to the mining expert. The “ Geo- 
logy of the Yukon District, Alaska,” by Josiah Edward 
Spurr, with an introductory chapter on the history 
and condition of the district to 1897, by Harold Beach 
Goodrich, an abstract from the eighteenth annual re- 
port of the Survey. It is a quarto of 392 pages and is 


| 
| 





illustrated by 51 plates in addition to maps. The 
third book is “‘ The Reconnaissance of the Gold Fields 
of Southern Alaska, with Some Notes on General Geo- 
logy,” by George F. Beeker, which is also an abstract 
from the eighteenth annual report of the Survey. It is 
illustrated by maps and excellent half tone engravings, 
The books have been published most opportunely. 








The six destroyers, ‘“‘ Audaz,” “Osado,” ‘* Terror,” 
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THE TOTAL SOLAR ECLIPSE, JANUARY 22, 1898. 

There could hardly be a greater difference than be- 
tween the eclipses of 1896 and 1898. The shadow track 
in the former case ran through a vast extent of country 
which offered, however, but few suitable sites. These 
were clustered together at two or three main points, 
and in almost every case the intending observers were 
disappointed of the spectacle which they had come to 
see. In 1898 the eclipse track lay chiefly in one single 
country which offered alarge number of easily accessi- 
ble sites, nearly all of which were occupied, and all were 
favored with the most perfect weatber. Up to the 
present time it certainly is the record eclipse, either as 
regards the number of observers, the character of their 
equipment, or the uncheckered favor which they ex- 
perienced from the weather. 

“A victory all along the line” is what we have to 
record. The full significance of that victory, and what 
results may acerue from it, it will take us many months 
to learn. 

As a sensation, the eclipse did not fulfill the popular 
descriptions. Whether, as has been asserted, the cor- 
ona was unusually large and bright, or, from the spe- 
cial atmospheric conditions prevailing in India at the 
time, the darkness was much less than is usuai in 
any eclipse of two minutes’ duration, the general ef- 
fects in color, light and the appearance of the land- 
scape were very much those which were brought about 
more slowly some four and a half hours later, some 
thirty-five or forty minutes after the sun had set. At 
any rate, the light at mid-totality was certainly greater, 
considerably greater, than we ordinarily get at night 
at the full of the moon. 

The fall of temperature was, however, considerable, 
amounting to some *welve degrees ; and it was noticed 
by some of those who had taken part in the Norway 
expedition of 1896 that, whereas on that occasion the 
darkness of the eclipse was felt to be a sensible relief 
from the unceasing suniight, so now the coolness of tho 
eclipse was a relief from the too powerful beat of the 
sun. 

Consistently with the small amount of darkness of 
the eclipse, the approach of the shadow at the begin- 
ning of totality was less marked than usual, and in 
some places, though watched for, escaped notice. The 
only record that has yet reached me of its approach 
having been distinetly observed is from Dr. Robertson, 
of Nagpur. The shacow bands were also looked for 
at some stations without success, though they were 
eaught at both Jeurand Nagpur. At the latter place 
Miss Henderson, M.D., deseribes them as having been 
faint dusky ripples some two inches in breadth, and 
separated from each other by about the same interval, 
and in appearance and speed of motion resembling the 
ripples seen on the ceiling of a cabin in an ocean steam- 
er as they are deflected through the porthole from the 
water outside. 

Of the stars visible during the eclipse, one caught 
every attention, and was, indeed, seen after totality 
had passed. This was the planet Venus, some six de- 
grees southwest of the sun at the time. Mars, though 
very small and further from the sun, was also glimpsed 
and some two or three other stars were noted. 

The shape of the corona recalled at once that of 1896, 
and with it the two earlier years, 1868 and 1886, which 
it had resembled. To the southwest a long ray nearly 
in the solar equator was easily traceable for two, if 
not three, solar diameters from the dark limb of the 
moon. On the east side a pair of broader and less ex- 
tended streamers formed a single connected structure 
in which the characteristic coronal curves were re- 
peatedly seen. 

Bearing in mind that these four years all fell at the 
time of small but not of minimum sunspot activity, it 
appears clear that we have here brought out a third 
coronal type as distinct and definite, perhaps even 
more so than those which have been already recognized 
as appropriate to the times of actual maximam and 
minimum ; and it may be hoped that we have now ina- 
terial enough to enable us to trace the course of change 
which the corona undergoes in its passage from one 
extreme form to the other. 

It may be opportune here to correct a widespread 
misapprehension, that minimum corone are small anid 
faint exeept for the two great equatorial rays. The 
reverse would seem to be the case, except in the imme- 
diate neighborhood of the sun’s pole. The corona, for 
instance, of 1878, so far from being small and faint, 
was unusually large and bright ; and the present one, 
though we have not yet reached the actual minimum, 
possesses the same characteristics. 

The feathery structure round the solar poles, which 
was so plainly seen in the eclipse of 1878, and which 
has been recognized more or less clearly at so many 
eclipses since—especially at or near the time of mini- 
mum—was very apparent on the present occasion. 

The photographs of the corona have been unusually 
numerous, and have been taken on every variety of 
seale, from a diameter of a single millimeter with a 
hand eamera, up to onea hundred times as great. The 
latter were obtained at three stations : by the Astrono- 
mer Royal at Sahdol, with an aperture of nine inches 





and ao enlarging lens; by Dr. Copeland, at Gogra, near 
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Nagpur ; and by Prof. W. W. Campbell, at Jeur, with 
telescopes of about forty feet focal length. Next in 
order to these giant photographs come the standard 
instruments of the Joint Eclipse Committee, with their 
twin cameras giving images of an imeh and a half and 
of six-tenths of an inch. These were employed by 
Prof. Turner at Sahdol and Captain Hills at Pulgaon. 
The cameras taking photographs of one inch in diaine- 
ter and smaller were much too numerous to recount ; 
but special note should be made of Prof. Burckhal- 
ter’s device for obtaining both the inner and outer 
corona on the same plate by means of a revolving 
screen worked by a spindle passing througn a hole in 
the center of the plate, which diminished the exposure 
given to the bright central regions of the corona so as 
to bring it more in accord with the faint light of the 
outer extensions. 

At the extreme ends of the line of stations a novel 
experiment in coronal photography was attempted. 
At Buxar, on the Ganges, and at Viziadrug, on the 
coast, a kinematograph was employed so as to obtaina 
continuous series of photographs of the progress of the 
eclipse. The former instrument was supplied by Mr. 





'line of sight due to rotation. 





beauty, and ranging from © in the red far into the 
ultra-violet, were secured by Mr. Evershed, at Talni. 

The examination and interpretation of these photo- 
graphs will be the work, not of days and weeks, but of 
months, and possibly years; but we may confidently 
look to them for a complete answer to many questions 
which are engaging the attention of solar physicists at 
the present time, and particularly for information as 
to the exact locale of the absorbing vapors which give 
rise to the Fraunhofer lines. Sir Norman Lockyer's 
theories, in particular of dissociation in solar and stel- 
lar atmospheres, will be put to the severest test, and 
our knowledge of solar mechanism can hardly fail to 
receive a great advance. 

One inquiry which it was hoped the present eclipse 
would advance has failed to meet with success. Mr. 
Newall was endeavoring to ascertain if the spectrum of 
the corona, as obtained from the two opposite limbs of 
the sun, gave any evidence of relative motion in the 
It will be remembered 
that in 1898 M. Deslandres came to the conelusion that 
the corona rotated in essentially the same period as the 
photosphere. Mr. Newall had arranged an exceeding- 
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scope, the collimator view telescope of which was 
parallel to the polar axis. The spectroscope was also 
provided with a double slit, the one slit tangential to one 
limb and the second to the other limb; the one slit 
stretching from the sun’s equator northward, the other 
from the opposite end of the equator southward. The 
experiment, which abundantly deserved to sueceed, was, 
however, frustrated by the faintness of the coronal 
spectrum. 

Of other observations it is scarcely possible to speak 
as yet. It should, however, be added that the polari 
scope, which has been almost forgotten in eclipse work 
for the last fourteen or fifteen years, was very success 
fully used, both at Sahdol and at Pulgaon, and the 
clearest indications were secured of strong radial po 
larization. 

Such is a very brief outline of the principal results 
(so far as we yet know them) of this the most com 
pletely successful eclipse on record. The above article 
was contributed by E. Walter Mannder, F.R.A.8., to 
Knowledge. 


catia edi ectlitiiesic aa 
The Correspondence Schools’ Car, 





Nevil Maskelyne, and was worked by the Rev. J. M.'ly beautiful instrament for this purpose—a spectro- 
Bacon, the astronomer in charge of one of the two 
parties organized by the British Astronomical As- 
sociation, and the other was in the hands of Lord 


Graham. 


Of direct visual spectroscopic observations there 
were few. Mr. Newall and myself endeavored to 
trace the distribution of coronium—that is, of the 
substance which shows its presence in the 1474 K 
line; but the line was faint, and it could only be 
ascertained that it showed a general conformity 
to the shape of the brighter part of the inner coro- 
na, without its being possible to ascertain whether 
it corresponded in minuteness of structural detail. 


No rifts were detected in it. 


The photographs of the spectrum claim the 
highest interest, and these were of unprecedented 
Capt. Hills, at Pulgaon, with 
two great slit spectroscopes, obtained records of 
the “flash,” both at commencement and end of 
totality, which give a complete history of the spec- 
troscopic changes seen in the various strata of the 
sun, from its ordinary spectrum up to that of the 
Mr. Fow- 
ler and Dr. Lockyer were equally successful with 
prismatic cameras of six inches and nine inches 
aperture, while smaller spectrographs of extreme 


number and value. 


prominences at Viziadrug on the coast. 
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country. 
feet and 
the sills. 


A handsome car for the International Correspond- 
ence Schools of Scranton, Pa., has just been built 
at Wilmington, Del., and will shortly be sent on 
a tour through the manufacturing cities of the 


The length of the body of the car is fifty 
the width is nine feet eight inches over 
The interior is divided into compart 


ments as follows: A reception room eighteen feet 
long, furnished in quartered oak and fitted witli 
bookcases, center table, wicker chairs, couch, ete. 
There are four sleeping sections of uwpper and 
lower berths, eight in all. 
lower berths are covered with plush and fitted 
with head rests. 
tween the seats, for holding books, writing ma 
terials, ete. 
is a toilet salon. 
dows there are suitable inscriptions accompany 
ing the names of the various inventors and scien 
tists, such as John A. Roebling, George H. Corliss, 
George Westinghouse, Jr., Sir Henry Bessemer, 
Abram 8. Hewitt, Thomas A. Edison, 
Faraday, 
a time in the immediate vicinity of large manufac- 
turing establishments, thus affording those inter 
ested a practical demonstration 
in which the work of the schools is carried on. 


The seats forming the 
Tables are provided, to fit be 


At the extreme end of the car there 
On the panels between the win 


Michael 


ete. It is proposed to locate the car for 


of the methods 




















RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary ENGINE.— Frank A. Boyd, 
New Rochelle, N. ¥, This invention provides an en- 
gine of comparatively simple construction which is de- 
signed to be of high efficiency and not hable to derange- 
ment of working parts in service. In a suitable casing, 
the driving shaft carries a bucket wheel, on the sides of 
which and near the periphery are track rings having V- 
grooves in their outer edges, while in an adjustable 
concave-faced bracket block supported from the casing, 
there being side plates on the block, are induction and 
exhaust passages having communication with the buck- 
ets of the wheel, there being adjustable gates in these 
passages. 





Ratlway Appliances. 


Car Door FasteneER.—Reynolds H. 
Johnson, Long Island, Kansas To hold a sliding car 
door in place and prevent its rocking or jarring back, 
the fastener is. according to this invention, applied near 
the rear edge, pivoted bolts engaging the adjacent door 
jamb having bifurcated lever arms, a bar connecting 
the arms of the bolts, and the bar sliding in a mortised 
keeper. A drop key engages the keeper to hold the con- 
necting bar at either end of its throw, and is provided 
with a lateral spur to prevent accidental displacement. 
All parts liable to be displaced and lost are dispensed with, 
and the arrangement is such that the seals cannot be 
tampered with nor the bolts distarbed without its be- 
ing readily discovered from the outside of the car. 


RAILROAD SWITCH AND FroG.—Charles 
E. Harris, El!wood City, Pa. This .nvention provides a 
peculiar constraction of the rails by which objects which 
lodge between the fixed and movabie rails will be raised 
out of the groove by the operation of the switch. In the 
complementary rails for the switches and frogs, one rail 
has a horizontal recess opening to one side and extending 
beneath the tread portion and the othe> rail has a side 
projecting flange fitting and adapted to en‘er the recess, 
one of the raile having the opposed surface @f that 
part above the flange beveled away from the other 
rail. 


Dust GUARD AND AXLE WIPER.— 
James 8. Patten, Baltimore, Md. The dust guard proper, 
according to this invention, is composed of two metallic 
members, preferably flextbie cast brass, and helical 
springs arranged in inclosing keepers which are composed 
of integral semicireuiar portions formed on one member, 
and an integral face on the other member, the portions 
being opposive and adapted to slide on each other, the 
upper member having lateral lugs which form supports 
for the springs and slide with them into the keepers or 
pockets when the guard is adjusted to an axle. An integral 


lateral fle. co |) \°guter wiping portions that are flush 
portions s«rve a cat ‘he spaces between the wiping 
portions. 


Rar way Taack TIE AND FasTenine. 
~Willias: A. Detw ler, Cincinnati, O. This invention re- 





lates to means for quickly locking rails to metallic ties, 
the fastening being easily removed, if desired. The 
tie may be of cast or sheet metal, with a concave 
body and pendent integral angular flanges having in their 
horizontal portion an opening with convergent or bev- 
eled sides, while rail clamps fitting loosely in the top 
openings have claws to engage the tie, wedges holding 
both the clamp and tie in locked position. A firm and 
cheap fastening is thus provided, which can be applied 
with great rapidity. 

Uncovpiine Lever. —Robert H. Mun- 
ger, Quimby, Ia. To facilitate lifting the coupling pins 
of car couplings of the Janney type, this invention pro- 
vides a pin lifter comprising a two-part rock sbaft sup- 
ported to rock on the end of the car, one part of the 
shaft having a crank arm loosely shackled to the coup 
ling pin, and the other part of the shaft being flattened 
at the outer end and provided with a handle lever, a 
coupling box loosely connecting the two sections of the 
rock shaft, and there being means for loosely connecting 
an arm on the cranked sections of the rock shaft with a 
pin-lifting device on the roof of the car. Means are pro- 
vided for temporarily maintaining the vertically slidable 
coupling pin in elevated position, to be automatically 
dropped by the impact of two meeting cars. 





Mechanical, 


TURBINE WATER WHEEL. — Samuel 
and Arthur C. Martin, Maddy Creek Forks, Pa. The 
hub of this wheel is carried on a vertical shaft, and is 
curved inwardly from the top and bottom, the blades 
consisting of metallic plates running throughout the 
height of the wheel, and the lower portion of each blade 
having an extension which forms the bucket, the buckets 
being below the plate where the water is introduced to 
the wheel at the upper side of a horizontal platform, 
there standing on the plate a series of tangential parti- 
tions forming sluices through which the water passes. 
With the special form of blade employed, the water re- 
ceived on its upper curved portion is forced downward, 
so that water from one sluice cannot come in con- 
tact with the water from the next sinice and destroy its 
force. 





Agricultural, 


CuEcK Row For PLANTERS. —Firman 
8. Breckenridge, Caledonia, Mo. A simple and inexpen- 
sive attachment is provided by this invention, the 
markers being adjustable #0 that the rowe may be 
checked with great accuracy at any desired distance 
apart. The attachment comprises a marking wheel hav- 
ing a hub made in sections capable of adjustment one 
upon the other, there being locking devices for the sec- 
tions and arms projected from one of them, points be- 
ing adjustable upon the arms. The device can be ap- 
plied to any two-horse corn planter, and to those having 
revolving seed drops as well as those having reciprocat- 

Note.--Copies of any of the above patents will be 
furnished by Mann & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





Wusiness and Personal. 


The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 








Marine Iron Works. Chicago. Catalogue free. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 
Emery, ote., etc. The Tanite Co., Stroudsburg, Pa. 
Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Power Hammers. Jenkins & Lingle, Bellefonte, Pa. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falis,O. 
Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g. 
Bicycle Electric Light Co., Cleveland, O., want agents. 
For Sale—Light Manufacturing Business. 8. F. New- 
ell, P. O. Box 449, Milwankee, Wis. 
FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 
Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sis., N. Y. 
Gasoline Engines and Launches. Free catalogue. 
Monitor Vapor Engine and P. Co. Grand Rapids, Mich. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 
The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. 
By mail, # Munn & Co., publishers, #1 Broadway, N. Y. 
t?” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 








NEW BOOKS, ETU. 


LIBRARY OF THE WORLD’s Best LITER- 
_ ATURE. Thirty volumes. Charles 
Dudley Warner, Editor, and Hazail- 
ton Wright Mabie. Lucia Gilbert 
Runkle, George H. Warner, Associate 
Editors. New York: R. 8. Peale, 

J. A. Hill. 

It is impossible in any single review to give an ade- 
quate idea of the marvelous scope of this work, and the 
high plane on which it has been brought out, from both 
a literary and artistic point of view. The work has been 
in progress of publication for the past two years, snd 
the appearance of each successive volume has been « 
continual surprise, even to those who had formed the 
highest anticipations of ite excellence. Its primary pur- 
pose has been the interpretation of literature in essays 
by scholars and writers competent to speak with the 
highest authority, such essays embodying critical, in- 
terpretative, biographical avd historical comments upon 
authors and their works. From a long list of eminent 
contribators we note a few only of the great names 
which appear: Andrew D. White, ex-president of 
Cornell University ; William Dean Howells, the distin- 
guished novelist and critic; Ferdinand Brunetiere, the 
famous French critic; Prof. Lounsbary, of Yale Uni- 


Ward Beecher in Plymouth Church, Brooklyn; Prof 
Charies Eliot Nortov, of Harvard University; Dr. 
Richard Garnett, of the Britieh Museum; Dr. R. 
Hatton, editor of The London Spectator ; Dr. William T 
Harrie, chief of the National Bureau of Education, 
Washington, D. C.; Prof. John Bach McMaster, the 
great living historian; Dean Farrar, Dr. Henry Van 
Dyke, Julian Hawthorne, Coi. T. W. Higginson, with 
others which might be added—enongh to @li a column in 
the enumeration of authors alone 

The Library is embellished with more than 4 thousand 
full page and vignette portraits of the highest order, en 
abling the reader to obtain an idea of the appearance of 
a host of literary celebrities, many of the portraits having 
been made from paintings, etchings or busts which are 
acknowledged masterpieces of art 











versity; Dr. Lyman Abbott, the successor of Henry 


The work is made for both practical use and literary 
enjoyment, being a library to be read as well as a library 
of reference. It affords a genera] view of literature from 
remote antiquity to the present time, and contains the 
brightest and best reading from the brightest and best 


writers, speakers and thinkers of ali ages, nations and peri- 
ods, It treats of every :mportant literary subject which 
the minds of men have considered for the past thirty 


centuries, and presents specimens of every class of titerary 
quality—poetry, prose, history, biography, ete. As 
of the most important characteristics of the certury has 
been the spread of scientific knowiedge, the literary work 
of Huxley, Tyndall, Pasteur and Ayassiz : full 
attention, especially in the departinents of ny, 


one 


celves 


Astron 





Geology, Geography, Navigation, Botany and Zoology, 
the great thinkers and philosophers, from Socrates, Plato 
and Aristotle to Galileo, Spinoza and Darwin, being re 
presented by selections that are entertaining as well as 
instructive. 

The last volume of this great work is nov about to be 


issued, and it is reported that the sales thus far have reavh- 
ed the great total of 400,000 volumes 


Wuatis Lire? on, WHERE 
WHAT ARE Wk? WEENCE 
CoME ? AND WHITHER Do 
By Frederick Hovenden. 
and diagrams. London: 
& Hall, Limited. 1897. 


This work is based on the anthor’s previous book en- 
titled * What is Heat?" indeed, it ia a sequel to that 
work. The author says Wiat the practical purport of this 
book is the suppression and prevention of humaa suffer 
ing, so that institutions for the mitigation of human suf 
fering may uot be required to the present extent 
writer says that the facta im the text may be regarded as 
authoritative as well as up to date. The co-ordination 
and the deductions from ibe facts are the aathor’s, 


OBSERVATIONS UPON TRE HERRING 
AND HERRING FISHERIES OF THE 
NORTHEAST Coast. Wits SP&CIAL 
REFERENCE YO THS VICINITY oF 
PASSAMAQUODDY Bay. By H. F. 
Moore, Ph. D,, Assistant United States 
Fish Commissioner. Washington: 
Extracted from United States Fish 
Commission Report for 1896. 1897. 
Appendix 9. Pp. 387 to 442. 


ARE WE? 
Dip We 
Wer Go? 

With euts 
Chapman 

Pp, 290. 
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THE GREAT WARNER 


Scientific American. 





LIBRARY COMPLETED. 


The Special! Introductory Club Price To Be Advanced. 


“HE sietion of the remarkable Library of 
| the World's Best Literature is accomplished. 
ndeed the lit « it of the present gen- 

All th sins now, in order that com- 

1 to the thousands of 
of the introduc- 
y Harper's Weekly Club, 


e printing of e last volume 


taken acvantage 





Wher is Vv « mes from the press, as it 
un b ly some t during the present 
month, the sp ice and easy payments, that 
are just now offered by Harper’s Weekly Club, 
will be withdrawn, and the regular subscription 
canvas at full prices w naugurated 

We have n sitation in advising our readers to 
take advantag { tt present opportunity, as we 
believe the Warner Library is a work of such 
extraordinary character that sooner or later it 
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Bui ders of Stee! Towers and Tanks. 
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Ww. z. : ALDWEL i, CO., 
.. Main treet Louisville, Ky. 


will find its way into every home of culture and 
refinement. 

That such a marvelous survey of the literature 
of the world, with exposition and criticism of the 
foremost living men of letters, can be had for a sum 
less than the cost of the simplest collection of 
single volumes, makes this a Library which, from 
the standpoint of economy alone, no lover of books 
can afford to be without. 

A postal card sent to Harper's Weekly Club, gz 
Fifth Ave., New York, will secure full particulars 
regarding the favorable terms upon which it is 
being offered (during publication) to Club mem- 
bers, and which will positively be withdrawn as 
soon as the last volume comes from the press. 

In calling the attention of our readers to this 
passing opportunity, we believe we are doing them 
a special favor. 





| WORKS LIKE A CHARM. | 


Perfect —y—~_ - is expert- 
fans using our No. 5, 6 or 9 


reading end 

Cavting ¢ finchines. iy = or 

| ratchet power. housed 
from dust. ( Dose by grad- 
vation to any size, can be re- 
leased from threading while in 
motion, opened to permit pipe 
bet = _ ~~ Laon 


| seit fins 


ing > 











‘reet, 





3 SCREW PITCH 
o GAUGE. 


o et noe Rages 
® Can be used | 


inside a | nut. ve 
> other re Whitworth and V thread 


- 8 SPA ite Co 
1s Bo , Athol, Mass, U. 
$060000000000000000000000000 


THE BICYCLE: 
Healtb and Disease.— By 
uable and interesting 
haustively treated ‘fom the follow! 
The use of the cycle by persons in h 
the cycle by persons Glesased 
+ AN SUPPLEMENT, No. 1002. Price 10 
To be had at this office and from all 


A TIGHT GHIP. 





. 
4 
4 
. 
. 
> 
» 
7 
» 
> 
> 





ITs INFLUENCE IN 
A val- 











53” Send for catalogue. 
SKINNER CHUCK CO., Church St., New Britain, Conn. 





To Inv 


entors! 


5 i AMERICAN ORDNANCE COMPANY offers special facilities to 
Inventors desiring the development of their patented or unpatented inven- 


tions. A department has been organized especially for the development of 
inventions in SPECIAL or AUTOMATIC MACHINES, MILITARY or 
SPORTING WEAPONS or AMMUNITION. Address inquiries to 
° 319 Crescent Ave., oo 914, 
, Bridgeport, Conn. Broadway. 
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Lynn, Mass. Manager. 
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Musical instraments, ee Fate attaching music lto#H p “actual, 
The fe eld 
Perand pice erdech. 4.12 Pisuperaia: nf e- SEND STAMP FOR CATALOGUE 





1,161 
be d pi teh. J. HF Fitzgerald 15 
‘ut an wrenc 
‘i nw Baal 


Dawson & Ve 61/129 
miss! Che Chicago Gas and ” Gasoline 


SF ag MIANUS ELECTRIC GO.MIANUS, CONN. 
Engines 











.———— 


2h. Pp. to 40 h. D- 
Hy Electric Lighti ane 
wer purposes, n- 
sot hone. Write to 
the sole inanufact urers 
KLING BROS, | 
25 to 291 Hawthorne Ave. 
CHICAGO, ILL. 
















“KING” | 
Gasoline Engines 


Ne Oil Cups. Exhausts 
Under Water. ‘Noiseless. 


COMPLETE LAUNCHES, YACHTS, 
and WORKING BOATS. 


*| THE CHARLES B. KING co., , Detroit, Mich. 


GREENFIELD 
Steam Engine Works. 


Established 1874. 
Manufacturers of Greentie!d Sta- 
tionary, Portabie and Yacht 


ENGINES AND BOILERS. 





Valve prom n 5 A 
8 @ specialt . 

0 licensed ineer or ot 
ru eng we pilot re- 


us 
ae fo dissarseable hs ogame 


















pireen es iaie Nes 
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pean a? engine valve, G. De tava 
Rack. See Provision rack. = 

ngs Slade west actaiten, ® = 


mond 











































ose, Worth of Tool Knowledge 
ah 











Also Horizonta:, Automatic 
and Variable Cut-off Engines. 
Sizes froaa 4 te TU Horee-Power 
Also Vertical and Horizonte! and 
Marine Boilers, Steam Pumps 

and Adams’ Grate Bars 


W.G.&G. GREENFIELD, 
East Newark, N. J, 
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The Inland Printer # 


‘test impr vements tn 







*reserte the 


kk aa job pri 





latest trade mews. Bach number is a 


“>> » Edition de Luxe 27 


mi te fl) 
sig each monty 
t and presswork 
gest state of the art 





» ber 


HE INLAND PRINTER €O., 22. "284 Moaroe St., CINCAGO. 


fm AN IMPROVEMENT AFFIXED ONLY 





TO 





SEND FOR NEW ART CATALOGUE 


MESMITH PREMIER TYPEWRITER ©, 

















SYRACUSE NEW-YORK.U.S.A 
AMERICAN PATENTS AN INTER- 
esting and valuable tabie showing the nunober of pateats 
ecranted { jects upon which petitions 
" hee nnine down to December 
| i AMERICAN SvUP- 

ents. To be had at 





Why m the world doesn’t a man like Jones get down 


to Ousiness methods when be can Day an American 
Typewriter for #10? Does he chink Ym running a 
pur?!» depart met 


fae American Ten-Dellar Tyr pewriter is as 
wel! made as the highest priced machines. but more 
it hae stood the testo t time four years with- 


7.0) in use. Cateionve and samples 


’ s - 


wm pet itor 


{ work free. <pecial offer will be made on complete 
Hoe outfit on mention SCIENTIFIC AMERICAN 
AGERICAN TYPEWRITER CO.. 267 Broadway, N.Y. 


SCREW-CUTTING DIE HEADS 
9 SELP-OPENING and ADJUSTABLE. 


The best die head on the market. Some ad- 

= vantagos over yt bers." bey are 
smaller, stronecer. more compact, have no 

‘ rr apring annot be clowged by 


hips, are always reliatie, and the prices 








are ri one. os nel for descriptive circu- 
lar “8 ‘rar dte heads are furnished 
In sizes suitah| utting threads from 


a ine nes = simeter (hclusive., 


No. tf wire gauae 
>. 1 WW corvitee, Cr 
anton Engiand 


Ceomwerric Dani C 


RULOFEAN AGENTS :} Wir; ps cape caTtL oc ’ == Lestria. 





. 
y 
Buy Telephones 
THAT ARE GO0D--NOT © CHEAP THINGS.” 
The iference in cost is littie. We cvarantee 
car apperatus and gaarantice ovr customers 
against joss by patent enits, Our guaran 
tee and inatraments are beth zeud, 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-264 Scuth Clinton St.. Chicago 
Largett Manufacturers of Telephones 


exclusively in the United Stater 


TEL EPHONE ‘RECT ! 
We make a spociait manufacturing 
intercon munieating ' "he mes for interior 
or exte ines. Car inetruments have 
many new and improved features All 
kinds of ‘Phones made to order. Our Pat- 
ent Tranamitter can be boeght separately 
if des'red, for eitber short or long cistance 
service A spectaity of Call Telephones 
for offee. warehouse or factory use. Dis- 
penses with switchboard All sounds 
audible } per cen. better than with other 
phones. Spencer Electrical Come- 
pany, © Greenwich Street, N. Y. City 





AMERK 
ack oomber 
‘T can 

f newadea 


CIENTIFI« ‘AN SUPPLE- 
MENT.—Any desired Wf the SCIENTIFIC 
AMERICAN SUC PPLEME 
Wecests, Also to be! 
the oouuntry 


rs in 


v USE GRINDSTONES ? 


ae suppy you. Ali sizes 


kept in stock. 
“rT wee” pimit y« f eeiecting stones for all ape- 
ete! purposes &®” Ask for catalogue 


The CLEVELAND STONE CO, 
26 Fleer, Wiishire, Cleveland, 0. 








ch dc partment 
ting, together with a full 















be had ac this ofiee for | 
all parte of | 


! 


| 


mownte ‘4 and sumeounted, alwaye | 
Rememoer. we make a | 


. @ 
apparatus for applying and removing 
i, . 601,088 
mn a 


Tires, 
wheel, A. A. Verel 

Tires, valve for pneumatic, H. A. Mears... 

Towing canal boats. etc., T. 8. Miller 

roy balloon, rebounding, H. B. Mead.. 

Transom lifter, C. Glover . 












14 Stockbridge Street, 


PNEUSIATIC STIVERS’ 
The best driving wagon on earth. 





















| manner, devuleanizing, P. L. ¢ 01,091 
Saccharine juices, de Sat ty C S Biedion. 400,899 
Sails, antifrictional hank for, J. 8. . Jennings. 401.002 
Salt et yh Ww. . Myers...... nm 
Sander, H. L. Grabam... ....<+.0.--.0006 
Sash einen, "C. M, Fowler............. 00,562 U Ss A 
Sash holder, A. Haenichen boyd McKEESPORT, PA., s Ue . 
strate | Sausage 7A mee hine, W. 0. Johnson. os 
ustrate Chi “ . 
Sew mill carriages, wheel guard for, 3. W. i> HE Largest Makers of All Sizes and Kinds of Special WROUGHT 
MOTMAMN. .....~.. 000s . 
Seaffold clamp, J. Pe are 600,800 MILD STEEL AND BEST WROUGHT IRON TUBULAR GOODS IN THE 
Screen. See indow screcn. Window or door t 7 b , CG 
reen , ‘ 
Screw arivers, cerew holding attachment for, C niin WORLD; control the Manufacture of Wrough ubular Goods Made 
Seal car N © iiine ica i eer oS of a High Class of Mild Steel, FROM THE ORE to the FINISHED PRODUCT, 
Seed yuring device, cotton, W. e 
Sewing machine attachment.  ¥: Sheldon. -@6! and unqualifiedly recommend NATIONAL PIPE FOR ALL USES as 
Sharpening device, Hollyman oge...... 
helvi 0. J. Hubbard. .. Les | 
Side walk light construction, J. Magnusen. . eu, 22 | Better than any other Pipe made. 
Signal apparatus, drop, O. A Danielson. ... - = 222 <i 
Skate, pr ~= eeeeee -¥ as | 
Skate Ss vane _ ee 
Smoke onsuming furnace, &. C. Davidson 60D, 998 A Bu NCH OF KEYS_+ 
Sole channeling and trimming machine, Meyer 0.288 will not ve left an 
French 4 the door A SA t- our 
Spring setting machine, T. A. Lathrop - DST | pocket et one of thew ber 
Sprinkler. See Lawn sprinkler. ebains. Holds frm a 
Staging bracket, A. H. Danforth . 400,858 not tear the cloth. With steel 
Stamp ey tH memes. postage, L. Yauslin... @1,040 cobain . By mail for 10 cents. 
Stand. viler stan¢ raminum or bronze 
Starting gate, P. A. Finigan -- DOM 2% cents. Other u I novelties 
Steam boiler, J. M. McCulloch 601,080 | made with Impre . 
Steam boiler. J. J. Tonkin . ML, | rne tent Fasteners, 
Steam eliminator, J. Lioyd et al. . OR ew in an illus. book- 
Steam engine, multiple graneer. ‘O. Vezin. ae let, you can have forthe ng 
Steam generator, t. Robe Box P, rbu 4 
Stone dressing machine, W. K Hinsdale : Americas Ring Cow Wat mata wary) yee An old board—or a 
Stool and foot rest, combined, T. Kennedy « en. a | shabby house looks as 
Stool, folding, J. F. Beatty....... .. . M1, nad good as new after it has 
Stopper. See Bottle stopper. been painted with Patton's 
Stove, gas, Griswold & Shields . M19 | Sun-Proof Paint. Peerless 
Stovepipe thimble, Schwanengel & ‘Sac ksteder, .-» GOD, “% ready-to-paint paints ie ot 
Stove valves, indicator for gas or vapor P the purest, most enduring ingre- 
Moon 
Stoves, means for connecting gas supply aces m4 oil dients; — Se oe — 
with burners of oe Aibertsom” an ness thes i. of 
Stump extractor, A rtson machine: 
Swing, Gracey & We . wos | ONLY paint chemistry and Hof practi ting. 
Switch. See Auto mati switch. ‘Railway s switch. neni SY <A 
Tabi }. Bahr : 2 
Tablet. ay A eriting, R. Aucock oo GO OFF at Patton’ gSone Paints 
Telephone, G ayne oe 
Telephone transmitter, Payne & Gharky 091 ‘the critical Handsomer, more durabie, more economical than 
Thawing machine or device for producing hot hand-mixed, all-white-lead or the ordinary ready- 
air blasts, H. K. Greenleaf mixed paints. Made ia both liquid and paste forms. 
Thill coupling, 8. 8 , : ok 13 | moment. Pp Painting Model (20,000 combina- 
Thresher und cleaner, pea L. J. Stilwell... i — ao gt <, - Ry by 
rasher and cleaner, pea, oe A ~ Ao A , . oan 
Thrust block, J. Philp - G01, 8 va pomees pheoting Jresose. Sane. Tinting Card for 20 Master Painter's 
ae ket, transportation, 8 Lumpkin... - Oe 'd mF. , + li ‘as it » epee’ carried in the We Want a dealer or pal ter in every town to handle 
Tie. See Cross tie. Railway tie. fae Pe icye at (Desc pti catalogue free. Patton's Paints on terms. t's a business in itecif 
Tile cutting machine, 8; G. Paes ” - 0, of parrnponeatiemnerens 65 JAS. E. PATTON CO.. Milwaukee. Wis., U.S. A. 
Timber fastener, draugh "rue! . 
Tire, bieyele, J. A. Smith......... 01.048 | SMITH & WESSON, —— 
Tire, cycle, C. H. & G. Greaves iF are 


Springfield, Mase 
RUNABOUTS. 
seecpoeeete 
biforts at 


THE CONDENSING STEAM RAM 
A Wonderful Device for Raising Water 


In i or Small a. For All Pur- 
poses. Smallest (ost. Guaranteed to save 














Pulley frame, C. H. Ocumpaugh 
Rein guard, W. EB. Dippert 





























ransom lifter, O. C. Rixson axles. 
Trolley wheel, A. B. Coliett....... a 50* IN FUEL, 50% IN TIME, AND 
Trolley wheel, E. R. Robinson rubber tires, wired- 50% IN ORICINAL COST. 
z rong! N a Reversible | trough. om spoked ane wooden 2” Send for Testimonials. 
ck, @ ; R? w stock 
Trank or hat box. D- Goldamith aol. really ehigunemt. THE ERWIN HYDRAULIC MACHINERY CO. 
Umbrella, C. BE. O ager 006 
cor tty! Amnoid sate wi 283 Poenmatic Wagon Ca. 68 & 59 Loan & Trust Bidg., Milwaukee. Wis. 
Valve mechanism for tanks, automatic, 45 W ve. 
Thatcher _ 600,972 Chicago. i.” | EDISON PHONOGRAPHS, Au Styles. 
Valve operating mechanism, 4 A. Burdett pany —_— 5 
Vapor burning apparatus, A. Kitson : p1, 198 "Vy 
Ve ele brake. o_o Dah! & Lauer i BICY C a TIRE ene ee TAINTER GRAPHOPHONES, All Styles. 
Vehicle, motor, G . Hill , 1.25 
Vehicle seat attachment, J. W. Uneapher.. Gai iss | trating the method of inserting nd plugs with | Complete stock of records. and full line of supplies, 
Vehicle wheel. J. E. Hatch * wl ial pliers and pluggers, her wit rubber | band plugging 
Velocipede, A. Simpier ‘i cick - Oe = A at _— bande. x ee = 36 Page Mustrated Catalogue, free. 
e P J or, G. A. Wele api, isy LEM 
. nee = J mocmine, Dowerepe.S 4 = sale by Munn & Co. and all newsdealers. The Edison Phonograph Co., 427 Vine St.,Cincinnati,0. 
Violets, essence of, J. Ziegler 1.1% 
Wagon brake, automatic, E. R. Powell GOW | 
Wagon, delivery, G. C. Coover 01, 125 | 
Wagon shoveling board, box, J. W. Bariow 1.0 
Wall facing, K. Siebold AON, 
Washing machine, J. H. Bullock 1.121 
Watch box, L Borgzinner OOD. 976 
W atchmaker's gage, EK. Clow 0.95 For an order for 
Watering device, live stock, L. Pray a0 R29 dozen rade 
Wax, device for applying sealing, H. E. Rider 600,92 | item AW. on wen. If we set yours Ste. built up 
Weighing and measuring apparatus, combined, 2 our mammoth business. 
H. F. Eaton ee 601,224 - 4 
Welt. Hadaway & Anderson 600 Our large illustrated cata! gue No. 3 will interest you: it tells 
Wheel. See Trolley wheel. Vehicle. how good and bow cheap our and 
Windmill! regulator, patomatio, G. &. Long 601.152 | Wagons are. Can we send you our No. 3 Catalogue 
Window fasvener, W. Wright : 11,080 | 
Wind motor, &. D. Sechmucker 00.35 | 
Window or door screen, combination fly and bar 
giar proof, T. H. C. Beall . 0.9m 
Window screen, M. Hauser - DOS 
Windows, weatherproof fitting for, W. Nicol . WLI 
Wire drawing and straining clutch, J. 8. Hicks.... @1,.27 
Wrench. See Monkey wrench. Nut and pipe 
wrench. Pipe wrench. Ratchet wrench. | ps av. one. a 
Wrench, J. P. Johnson @1. 146 
Wrench jack, 8. J. Johnston D1. 147 HALF A CENTURY OF CYCLES.—AN 
Yoke, cattle, R. 8. Kirk 600,950 of the cycle from its up to the 
TUBULAR present present tine. ‘The ay crank - driven —— ~ 
bone-shaker” a successors. The 
. . DRIVING LAMP. —— wheel, Cycle building a science. ints of im- 
DESIGNS o> tn the Ge eautatt Gio vement. “The | ie tire. A hand and foot 
H HF EA ping By cycle. Witb 9 illustrations. ned in SCIENTIFIC 
Bicycle fork head and reinforce, T. B. Jeffery 23.401 ~ clear, white light. CAN SUPPLEMENT, Ne. 101%. Price 10 
Bic; cle frame reinforce, T. B. Jeffery .. Bee ie a ine } i 7 To be ae¢ at this office and frum all newsdealers. 
Bieycle lock casing, Dean & Weir ¥ 4 se an engine " 
Box or can cover, A. Cameron, Jr 
Button hook handle, F. Thielke 28.00, 28.391 ET throws the light straight 
Electric: oa) instrament case, E. Weston mi 28,06 rom 30 to au fe. One-half a million people will visit the Twentieth 
Electrical megeeren instrument case, KE. Weston a. om it burns & Yor ayy (free) Triennial Exhibi:ion of the Massachusetts 
Fire Kindler mn vie | — : Charitable Mechanic Association, October and 
Gage tool, H. Kaley... --. pas | © R. E. DIETZ CO., 6O Laight Street, New York. z — & _ 
at or bonnet trimming, Schwarz esée 7 in ovember, 
Hub band, ¢. B. Pancost. ‘ee 3 Mention “ESTABLISHED 1840. Glecownt. ‘ 
Index needle or hand eaton 3.382, Ms. : 
an ee Electricians and Manufacturers 
By 


— 


Vessel cover, P. T. Priest 


$20 MOTOR oR DYNAMO 
joes one- horse 





of Electrical Apparatus 



























— - of work and dynamo operate four 
TRADE MARKS olling bearings and are pred me in men tear eee: Fs sp 
2 ee ~ Jay Ut for prospectus, and ap- 
Belting. leather, Graton & Knight Manufacturing aie Perfect machin machines in ua tn every way. HOBART plication form for space. Entrance Fee for —— 
ompan AS | caland Mechanica! Exhibits only Five Dollars. 
Bicycles, velocipedes, and ib i attics: RIC me CSU. Fac Rina OO. TROY, OHIO. 
ments. Empire Cyele r thele parts an 31,427 | = No charge for space or power. A!) machinery eo 
Clasps, buc braces, str t . ribbons, | driven. Plans n 
; “webbing und belts, Mot jure. Sieeth & Wright, S142 tia Latest improved wed a 
ulinary utensils, certain, ( . Aver 31,441 | ) H EN R Y 
ee lomes. vanilla and a, Sprague, a1. | Lett mee D. DUPEE, 
arner ‘om pan. 438 | Copier. 
Rutracte of yeast r-¥ extracts of meat, J. - Simp- ee er Secretary Executive Committee, 
aahes z 437 | € i 
Food for pouitzy and birds. G. i Phayer : Sita | “QlitheetSimplede Beat. BOSTON, MASS. 
| srocortes, Clark Sewell W ells Company ting, G: “| Sa Agents Wanted. 
wa e OT, DU Detances ror re erin, 
Ore nein ici iain oa =f rm ANDERSON 
rgans, reea cago ottage tan . 2A | MAC 
| Pens, steel, ¢. Brandauer & © ompany a 1,4 COPYING WINE CO. and 
| Pianos, Chicago Cottage Organ Compan 51 des, it 49 | 173 W. Broadway, New York INENE 
Umbrellas and parasols, self- closing, _N. Stev- ea 
enson & Company. ~owe S148 $5 Pri ti Pre Calis, 
LABELS. 
‘A Bight off” for cigars and similar autheten, ¢ G. ane 
* Laureda,” for hair tonic, L. B. Horton... 1. 6561 
PRINTS. PERPETUAL MOTION 
* Proverb,” for cigars, American Lithographic Com- | | A valuable series of papers all the 
elena. sapeee le om 780 oman 59 | of perpetual motion Somaase on See 








A printed copy of the specification and drawing of 


ite ~* e Tai ? 

any patent in the foregoing list. or any patent in print c 96. 1129 ii: mete § 
issued since 19%. will be furnished from ths office for | 12 1137, _iitas. | cen . Bor 

W cents. In ordering please state the name and number | by » sdealers. Send for new 
of the patent desired, and remit to Munn & Co., Mi | Ca 


Broadway, New York. Specia/ rates will be given where 


| is so very 
out of print, so that this ser.es 
se 


Hmited. tho only 











a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the invensions named m the 
going list. prov rx On 
If com ved ‘or 


address ay a Co., 
ork. Other foreign patents may also be 
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Scientific American. 
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Do not let the clerk sell you 
any other camera under the 
name of “Kodak.” 


There is no 


odak 


but the Eastman Kodak. 
$5.00 to $25.00. 


Catalogues free at Kodak agencies or by mail, 


EASTMAN KODAK CO. 
Rochester, N. Y. 








————— 
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expense. 


Hundreds of comic and sentimental songs ; humorous 
recitations ; banjo, clarinet, wylophone, cornet and irom 
bone solos with piano accompaniment ; male quartette and 
church choir singing; old plantation songs; negro eccen- 
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tricities ; dialect oddities, etc. 


WE AGAIN GALL ATTENTION OF ACTUAL SUBSCRIBERS TO THIS PAPER TO THE ARRANGEMENT 
WHEREBY THEY CAN OBTAIN THE IMPROVED GRAM-O-PHONE ON THE er BASIS. 


”". . - 





be obtained in no other way with so little trouble ana @ 





For further particulars, printed matter, etc., address 


NATIONAL GRAMOPHONE CO. 
874 Broadway, NEW YORK. 


ne 


The Voice ot 
The Elequence Dwight L. The Matchiess 
of Chauncey M. Meedy Music of 
Sousa’s B i 
Depew Just as it is heard in his great sep: 
The inimitable evangelistic meetings, speaks is reprodaced . 
after-dinner speak- in perfect reproduction either ensemble or 
er, is heard through through the indestructible by the most cele- 4 
the most wonderful Records of the Gram-o- brated aolcists in > 
of talking machines phone, with the same accent, that great organi- § 
the the same earnestness. t he zation, the ger ui ne- ‘ 
Gram-o-phone, same feeling as the original— ness of the ‘ 
t once a svuvenir, an admo- , 
as distinetly as if a ~ Grem-o-phone 
you were sitting at nition, and a scientific uarvel. records being at- > 
the table with Mr. tested over Mr P 
Depew yourself. Souse’s siznature. h 
. 
We mention these merely as illustrations of what can No electricity, no battery; nothing complicated or ‘ 
be enjoyed immediately by those of our subscribers Hable to get out of order. No ear-tubes necessary—can | 
who avail themselves of the opportunity to obtain a be listened to by hundreds at the same time An easy 
Gram-e-phene on the installment plan. pleasant way of earning money. Soon pay forit<elfand P 
more. Alllater Records signed and aiigenaine. Thepro- > 
No ter where you live, the Gram-o-phoue prictors of the Gram-e-phone offer a standing reward 
places your ear to the keyhole of the entire amusement £81,000 i ld. f hom rary in 4 
world, affording a limitiess variety of entertainment to ps - Ole, Por amy aves Ponting. Malt gut, § 
‘ and sold by them that was not made by the perforrm- ‘ 
- 
» 
j 
- 


ance of the person or persons to whom tt is accred!teo. 
Price of instrument complete, 835. Records W) cents 

each, as wanted. The Gram-e-pheone may be obtained 

immediately by payment of ® down and $5 per month. 

Money refunded, less express charges, ff instrument is 

v1 satisfactory, and is returned immediately. 

ct?” This offer is good only till May 1, 1898. 
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ILLUSTR. CATALOGUE SENT FREE. 


_ 30 SOUTH STR. ROCHESTER nv. 


Nost = Zompact = Zamera 
IN THE WORLD 


TAKING ¥%& x4 AND Bx 4q PICTURES. 
only es inches thick phen Geeet 
‘ing double 


ease IN THREE SIZES. 
Vous Socket ths 00 


et .~ 
Pocket, or mx 
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27 HAS SIMPLIFIED PHOTOG RAPHY, 
HAS CREATED NEW POSSIBILITIES. 


Adlake" 


Makes a 

— in'order. No more light-struck 

‘ plates. Takes 4x5 pictures of any make. 
12 metal plate-holders with each 

camera prepaidin U.S. for...... $12.00 


<i tl Oe 








New England Agts, ANDREW J. pers yy 


<li 06 <a 06 ee 06 ee 0 ee 0 ee 














earewren . 7.50 

Gaaueen ai 4 wwe tae (pocket), for 4 70.00 

For Pigses er Films, ality Achromatic 
208. ak: 


Brilliant V we r Finds 
perf 


eee eee “Le Génie Civil” aeanc 
Order from your dealer or write for Free Booklet to e 21 Wit eeara 


Monroe Gamera Co., Stone $t., Rochester. N. Y. 


Were our factory made of glass 
and all the world looking in, 
we could not exercise greater 
care in the choice of materials 
or the details of construction 





A Weekly Review of French and European Industries. 


Industry, Mechs anics, Pub 
tu itecture, 


Agent for the United States, L. V. GOFFLOT, 


sa PARIS EXHIBITION, 1900 “Ga 


The widest tees of nated ann 
Scientific publication 
c Work gricule 
yeiene. “i 


= ng, Sciences, A 
Gold Medal at the Universal saneaeiben IR Paris, 1889. 
PARIS—6 Chaussee d@’ Antin—PARIS., 
Yearly Subscription, $9.00. 






nece 
and can 
piece is mailed to wr = will 

you for 25c. in stamps a practical 
treatise, 
cles,” by competent a eatalogu 
-—t a ately illustrated catal 





Pond ie $2 


Special ‘Offer. 


CheeParkeSpringeSaddle| & 


built on scientific principles 
See the Spring that makes 
J roads appear smooth , no 











The Adlake pt of price, will 
Fitted with Alumi- j lance Cpa, to any ad: jth 

pum te-holders. . 5. 
; Hl fle a the t et 
| the Adie pel ne She ee tes en 

Ds n o e 
: ples and weighs lees Returss Charges. LP Send for Cataiogue Free. 
much $l 5.00 ‘ Wanted, Agents in every town, men or women. 
aa y ”., EDO, 0. 
New Adlake book THE C. Z. KROH CA, TOLEDO, 0. 
| = one stamps. photo + | BROKEN BICYCLES 
i wel 

¢ eee Westlake Co, 108 St, Citenge. ic saary tools and roateriels 


uplicate any part when 
mail 
*How to Repair Bicy- 


reas of barga 


FRI NE AIRES) 
. e928 
“Without Friction 
The most perfect bearings e ver put 


into a bicycle, and the only per 
fectly cut sprockets yet made, areip 


es 4 Waverle y 
Bicycles $ Ma 


The beantifnl Waverley 
ss, AND = $60 


Catalogue is free. 
ae | WITH THE 


WILLITS AUTOMATIC HUB BRAKE 


CATALOGUE FREE 
HAY 


& WILLITS MFC. CO., 
INDIANAPOLIS, IND. 





























with Patent Combined Automatic 
Coaster and Brake. 
aaoney and feet on them. 

80 fine since invention of pneumatics, 
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T* long-wearing qualitics of the W. L. Douglas Shoes 
are appreciated by over a million wearers. It is 
the shoe for an economical man to purchase. We 
could not make these permanent customers uniess 
our shoes are as good as we claim. = 2 2 2 Ff 
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Made in Box Calf, Russia Storm Cal/, Black Vici Kid (Kid 
Lined), Prench Enamel, Patent Calf, Cardevan, Calf, etc, 
Australian Kangaroo Tops and Fast-Color Hooks and Eyelets, 
—_— > ——— 
Sold in our 54 stores in the large citie” oad by 5,000 
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uniess W. L. DOUGLAS Name and Price is 
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WITHOUT LOSS OF 
TIME FROM WORK 


EDUCATE YOURSEL 


The International Correspondence Schools of Scranton, Pa., have now over 
40,000 students and graduates in all parts of the world—a convincing proof of 


their efficiency. 

Pupils of these schools, bard-working mech panepp li of tasis 
courses. béb6me heads of the departments in whi red 
women have fitted themselves for lucrative business careers by courses in English, 
Stenography and Drawing. 

Students are furnished with Copyright Instruction Papers, specially written 
and illustrated at a cost exceeding $150,000, and are aided by the instructors at 
every step in their progress, the Schools paying the postage on all texts and 
matter sent to the students. 

Originated in 1891 by Mr. T. J. Foster, the manager, the wonderful success 
of the Schools is shown by their erecting new buildings at Scranton for corre- 
spondence instruction at a cost of $225,000, and employing 500 professors, instruc- 
tors, accountants, dr-ftamen, printers, etc. 

It matters not w...e the student lives, as all instruction is carried on through 
the mails. The student has the benefit cf personal instruction by competent 
teachers in any of the following branches : 


Machine n; Electricity ; Steam Engi- 
eering Masia and Acchitectural 
Pode } Bridge, Railroad, — and 
Engineering + Architec 
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The only Combined Coaster and Brake. 
PERFECT CONTROL. PERFECT SAFETY. 

63” Catalogue Free. (" Good proposition for Agents. 

ECLIPSE BICYCLE CO., Box X, Elmira, N. Y., U.S. A. 




















The “ ‘CHARTER ° . Gas ai nd @ ine Engine. 
vot, LY Sesh (1g 
GHARTER GAS ENGINE CO., Sox 148. Sterling, Ii 





PRIN TIN: G iNKS 


MERICAN is grineed with CHAS 


Bxeb TORRON 2) E wi o Rose Sto} Rng Tf 














it i: AMERIGAN CEMENT CO. sass: ; 


oe 


22 GRIFFIN MIL 
= GRINDING PORTLAND 


$: BRADLEY PULVERIZER CO., 


Wrisssessesibsiasiossessessosias $846 0446044664 


eperssrserssrsee SST.) 
; ' "ee 


ettetisiiette 


LS 
CEMENT 


$+ 


$tettes 


‘+ 


$tedse 


$t? 


. 


s dd dete 4 oes oe4 


“ 
> 


% 


» 


» 








